NOB80O-630 ERIC REPORT RESUME |

ED 010 002 8-30~-66 24 (REV) :
SCIENTIFIC LITERACY IN THE AEROSPACE AGE. i

PELLAe MILTON 0. * AI'D9 QTHERS :

XYO81677 UNIVERSITY OF WISCONSINy MADISON !

CRP-S~103 |

BR~5-8222 Tl

~JAN-66 v

EDRS PRICE MF-3$0e27 HC-3%7.56 189P.

- . yawrs T

T T e

*SCIENTIFIC ATTITUDESy *L.ITERACY, *CITIZ:NSHIP RESPONSIBILITY,
#SCLENTIFIC CONCEPTSy *SCIENCE EDUCATION, LITERATURE GUIDES,
ELEMENTARY SCHOOLS, SECONDARY SCHOOLSy COLLEGESy MADISONs WISCONSIN

: THIS PROJECT ESTABLISHED PLANS FGR THE ANALYSIS OF THE RESEARCH :
} ESSENTIAL TO DEFINE AND DEMONSTRATE THE OIMENSION OF SCIENTIFIC i
i LITERACY NEEDED BY CITIZENS IN A DEMOCRATIC SOCIETY DURING AN AGE OF
- RAPID SCIZNTIFIC AND TECHND'.OGICAL CHANGE. THE OBJECTIVE WAS TO
DETERMINE THE KINDS AND DEGREES OF COMPETENCE ESSENTIAL TO INFORMED
CITIZENSHIP AND FUTURE EMPLOYMENT. PROCEDURES FOLLOWED INCLUDED (1)
THE INTERVIEWING UF A LIMITED NUMBER OF SCIENTISTS, INDUSTRIALISTS, :
SCIENCE EDUCATORSy AMD LABOR LEADERS, (2) THE STUDY OF CERTAIN i
NONTECHNICAL MAGAZT™MES AND NEWSPAPERSy AND (3) THE PREPARATION OF :
WORKING PAPERS CONCERNED WITH SCIENTIFIC LITERACY AS DEFINED BY THIS
: STUDYe THE SCIENTIFICALLY LITERATE INDIVIDUAL PRESENTLY 1S
o CHARACTERIZED AS ONE WITH AN UNDERSTANDING OF THE BASIC CONCEPTS IN
\ ' SCIENCEy NATURE OF SCIENCEy ETHICS THAT CONTROL THE SCIENTIST IN HIS
WORKs INTERRELATIONSHIPS OF SCIENCE AND SOCIETY, INTERRELATIONSHIPS
OF SCIENCE AND THE HUMANITIES, AND DIFFERENCES BETWEEN SCIENCE AND :
TECHNOLOGY. EVIDENCE FRON ANALYSIS OF THE LITERATURE CONGCERNED WITH i
SCIENTIFIC LITERACY REVEALS THAY KNOWLEDGE OF THE INTERRELATIONSHIPS
OF SCIENCE AND SOCIETY, ETHICS, AND NATURE OF SCIENCE ARE MORE
IMPORTANT THAN CONCEPTUAL KNOWLEDGEy DIFFERENCES BETWEEN SCIENCE AND
TECHNQLOGYy AND THE INTERRELATIONSHIPS OF SCIENCE AND THE
HUMANIVIES. (JL)
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Iatzoduction |
The tesshisg of science in slementary schools, secomdary nhoo!.! 1
s?d solleges 1s earried om for three basic reasons; {1
1. To prapare scholars iu the seversl disciplines of science.
2. To previde the bashground required of individuals eatering
teshmologicsl osswpations or pgohuim 88 electronics,
engineering, medicine, stc.
3. 7o provide a background in science as a part of the genaral
education of the individual for effective citizenship.

The esacarn of this study 13 with science for effective citisen~
ship which has been referred to as scientific literacy by Bailey
(1957), Behmks (1960), Carletom (1963), Clem (1930), Bvans (1962),
Burd (1938), Johmeon (1962), Kusch (1960), MeCurdy (1958), Shemos
(1963), Ubel (1961), Waterman (1960), Weaver (1962), Wittlin (1963},
and aany etherxs.




3.
Ezcblem .
To determine the referents included in the literature pertaining
to sclentific literacy.
Exoblem II.
To determing the opinions of a sample of representative of
industry, science news writsrs, educators and representatives of
the militsry concerning what Imowtodgo iz and gf science is important
to their respective businesses and/ox pro!oaoi;:n. and for effective
citisenship, |
Rxeblen III.
To determine through the sanalysis of ssmples of daily and Sunday
Bewspapers and popular magesines: _
1. The number of articles that were scientifically and/or
technologically oriented,
2, The naturs of the themes of the scientifically and/or
techuologically oriented articles. |
3. The distribution of the articles found when a classification
_of sciencoy and/or technology ie imposed,
4, The oumber of srticles that iavolve science sndfor technology
that have one or moxe social implications,
5. The nsture of the sccial implications included in articles
that involve science end/or technology.
€, The knowledge in and of science prerequisite to the reading
of the selected articles.
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Probles I. | |
| To detetmine the referents included in the literature pertaining |
to scientific literscy. -~ : '
~ Brocedurs,

Step I. ~ Selection of documents for analysis,

SR

The Reader's Guide to Pariodical Literature Iand The Educetional
Index from 1946-1964, were eystemctically uemt;Qd for titles cone
cerned with:

1, Scientific literacy.

2, 8cience snd/or technology and the citis:am,

3. Relatiocnships or interrelationships of science and/or tech=

nology and society and socisl problems,

4. Ralationship of science and technology.

3. 8cience and/or technology snd culturé; |

S. Relationship between scientists and non~scientists,

7. Sciemce and the public domain,

8, Science and genoral sducation,

9. The scientific and/or technological revolution,

3., The following Journals from 1950-1964 were syctematically searched
for relevant titles,

1. American Journal of Physics

2, Fysics Today

‘3. Science

&, Scisntific American
3. T Bulletin of the Atomic Scientists
6. 7The Science Tescher
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5.

C. The card catalog of the Memorial Library of the University
of Wisconsin was systematically searched for relevant titles.

D, Consultations were held with selected scholars from ‘the
Department of Botany, Zoology, Chomistry, Physics, History of
Science, Sociology, History, and Education at the University of
Wisconsin,

E. Consultations were held with two newspaper Science'Editors,

F. The bibliographic references cited in each of the documents
analyzed were searched for ralevant titles.

Step I1. ~ Aualysis of the documents.,

Each document was carefully studied in terms of the following

' questions:

A, What does the author mean by scientific literacy, science
for the citiren, science for general aducation, etc,?

B. Does thz author indicate referents to scientific literacy?
If so, what are the referents? .

C. Does the author discuss scientific and/or tachnological
needs of citizens? If so, what are these indicated needs?
The data in terms of referents were tcbulated according to content
and source. |
Rasults.

With the completion of the analysis of 6 documents, it was
found that the referents were being repeated ind no new referents
Were sppearing. The analysis of an additional 34 cocuments failed

o reveal nev refaraents.
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PRECEDING PAGE MISSING

7.
The six referents emerged as a consequence of pla:ing together
those statements from the 100 documents with agsociated meanings,
The illustrations that follow are typical statements or meanings
found in the documents analyzed:
Science and yiciety: Statements typical of the concern for science

and society are: ;
1. 8cience and technology are the chiaef intermal sources of fi
change in our society, é
2. Science and technology are cauuingya fundamental revolution ;
to occur in the structure of our society. *

3. Citizens must be aware of what science is and what it is 1
uot, what its strengths and values are, and where its limitations lias,
4. Social consequences of scientific knowledge are great and
cannot be predicted in advance, !

5, With advances in science and technology in such areas as

automation come the social and economic problems of employment re~
structuring,

6, Development of new scientific knowledge is necessary to o
sound and vigorous economy,

7. Productivity in our society is becoming increasingly depene
dent on sciencs.

8. The American public ultimately goverms the support of science
and tha use of its achievements,

9. Communication between the scientific community and the public
is essential if the voting public and t_:he natioaal leaders are to make

wise decisions,

L -
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8.

10. Most important social and political problems are related to
sclence and technology.

11, Our pregcent world is powered by science. t

12, Understanding science and technology is necessary for wise
participation in a democracy.

13, Science and technology interact directly with our society;

14. Science in our society is dependent upon the value placed
upon critical rationality throughout society,

15. Behind technological and social innovations lies -the primary
source, science itself,

16. Science does not have its social consequences at a distance,
in some kind of a social vacuum, but rather interacts with the rest
of society to produce these consequences.

17, Sclienca is ths most powerful means devissd by the mind of
uan for wmrriving at truth in respect to the world of matter and snergy
and indeed also the realm of mind and tehavior. Science is the great
force in human life making for change in ways of living through ine
creased power to alter and control the environment. Science is the
greatest libcrattng‘ltbcrnlizing force in human thought, It is obwious
that in the modern world the strength of a nation, whether in war or in
peace resides in its science. The futurs soluticns of the most critical
problems of society - the problems of uncontrolled populatiom increase
& ingufficient food and water, sources of energy and supplies of
raw materisls, snd the imperativa task of mobilization skills ~ lis

in the applications of sciencs.
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18, The purpose of scientific education is to (1) help laymen
adjust to the technological devices which surround their daily lives,
(2) create an informed public capable of taking an intelligent part
in those doci:tona_of our society which involve science and scientific
activity, |

This referent thus has several dimensions as: science is the
root of social change, society controls science through control of
Yesovrces, the intelligent control and dirsction of science in a

democracy depends upon an informed public, scienca interacts with

‘society to produce social change with or without technological change,

science has done much to liberate man frcm bondags due to superstition
and associated beliefs, science and tqchnoiogy have created social
problems never before faced by a society, science and technology are
key elements for future social development, science and technology
have limitations, snd the lay public must come te understand ihe
eccientist and his ways, _
The building of a better interrelationship between science and
society lesds to five elements that need recognition and atud?!I
(1) parceptions of man’s relationship to nature, (2) the mesning of
science as presently interpreted by formalized education, (3) the
interrelationship between science and scientists and social policy
makers, (4) the effect of a political culture on the activities of
scientists, and (5) the continued concern for current knowledge by
the adult population,
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Typieal refsiences to the eathice of science are:
1. Science is the most powerful meams davised by men for
arciviag at the truth with respect to the werld of matter and energy.

2, 7The aim of pure science is to insrease man's knowledge of :
the physical and biclogicsl werld without recpect to any mressat or
future good or evil,

3. Pupils must be helped to develop a sciemtific attitude,
4. Scientific practice produces objoctive truth and rules for
discovering it,

d
1%
i
4
4
i
3

:

3. Science teaching must ultimately bring about a wider
sppreciation of the ethical implications of science for ths common
good, s

6. People need an sppreciation of the mesning and methods of
T

7. Scientific kpowledge requires some encompassing wnderstanding
of the whole, some mrocutm of causes and commectiens and of con-
ceptusl models and thair relationship to observible reslity, |

8. The layman must learn to judge snd interpret the statements
and values of sciemtiats.

9. Ows reason for including the study of science in the scheme
of geniral education is to develep knowledge of the scientific emter~
prise.

10. The scisntist has a duty to report his ﬁndtnu to the general
public ia & menner the laymen understands.
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11. Secrecy in science cannot be tolexatad, this we wmst ali
come to understand,

12. ‘The value of science lies not in the cubjnel: matter alena
but chiefly in the spirit and living treditior in which the disciplines
are pursued, | |

13, Sciontists can greatly affect public opinion and provide
Leadership for lq-n in forming a proper attitude towerd science.

34, Teaching of science should eaphasise (1) the ul;lntj.ou
of oxder, (2) mﬁuon and observation, (3) induction of
fenoral laws, (4) development of theory, snd (3) documentation and
dizaenination of knowledge.

i« One of the mein functions of the scientist should be to
instiil $n the public those mental qualities and attitudes which have
wads bin gnccessful in science, namely, critical acalysis of old
concepts, ccustant search for new and superior theories, insistence
that all thase ta based upon evidence rather than generalized idesliem
and that thiy be accepted on the bases of prediction and smalytic
success and o on the strength of their tradition or the power of
their special inSercsts. |

Certain of the concerns iudicated for this refereut wers expressed
ss attitudes or the sciontific sttitude. The scientific attitude is
accepted to be the willingness to be controlled by a group of objactive
rules in the persuence of mcwledge. Some suthors indicated that this
came umu. should regniste iife outside of science. It is also
noted that soms authors spycificnlly delineated the ethice of concern
to them in considering scienttiic literscy,
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The following statemsnts are indicative of those found iu the
literature concerning this referent,

1. The citisen must have an improved understanding of how it
(science) operates,

2. The mait goal of science education is to assure that svery-
one unilezetind something of the intellectusl meaning of what scieatists
are Mt.

3. Sensidbly educated pecple cen gain e good working idea of
how science goes asbout its business,

&, The study of scienes should sarve to equip students with en
understanding of the scientific method as en spprosch to problem
solving,

5. Scteace is concerned with discovering truth, and with the
separation of the trwe from the false,

6. DPeople sheuld see that ssience seeks truth by successive
cppromimation existing under the suthority of en idea and the quest
of theory that will hold up m controlled testing and the rvepli-
cation of emperiments. | |

7. We nesd a move seientific wnderstanding of seience itself.

8. In gemersl edusation the stress must be teward sn under-
stending by neaseientists snd sefemtists of what science is all about,

9. Your educatiem in sciemce should have given you an apprecistion
of the work ef great scisatiste and the growth of tested theught.

10, The true mature of modern seience is ene of reduced ampiriciem
through imcressed spplisation to theory. (One of the mesded undere
staniings of modern men),
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1l. A wide spread understanditg of science is necessary in this
country beceuse only through understanding cen science be sssimilated
into our cultural p;l:torn.

12. Oune purpose of science education is to help the puoil and
layman acquire sn understanding of the distinctive methods of science,

13, There are xsascus why it is imperative that the individual
citizans of our democracy have an improved understanding of what
science is and how it operates.

14, Science for future citizens chould be mede intelligible
to explain the basic hypothesis and philosophies of science and to
give him an acquaintanceship with science.

15. .Universitites should assume greater responsibility for
interpreting science te the common men,

This referent is comcerned with some phasas of the process
aspect of science. There is conviderable emphasis on the undere.
standing of the nature of science, however, the kinds of understanding
desired extended from "science is a body of kncwledge" to "sclence
is an idea developing activity." The preferences ir the documents
wexre for scisuce as a knowledgs developing activity, there is no oue
mathod of science, and scisnce woves shead as a series of spproxima-
tions, There was no ceussusus as to which of the ideas in the
structure of science was most fundamentsl. |
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Rostrand, Jean (1960)
Rotblat, Joseph (1962)
Schrodinger, Exwin (1952)
Schwab, Joseph J, (1962)
Seaborg, G, 7. (1962)
Seits, Frederick (1958)
Shaxos, M. H, (1961)
Stewart, B, (1961)
Waterman, Alar T, (1960)
Weaver, Werren (1960)
Weaver, W, (1962)
Weaver, Varren (1937)
Wolfle, Dael (1957)
Woolf, Rarry (1964)
Wright, Palmer (1960)
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fonceptusl Kpowledgs

Typical statements concerning this referent made in cde ox more
of 26 per cent of the Jocuments are:

1. A kmwxledge of concaptual science provides the necesssry
languege for commmnication between the lay public and the scientific
commmity, |
‘ 2o lny cotcepts or comceptual schemes are the cnly answeis to
the laymens understanding of mushrooming léi:inciftc and technological
knowledge,

3. HRistoric and cultural roots of scisnce concepts should ba a
part of the publics uvuderstending of science,

. % Concepts of science have an impact on all agpects of the
school curriculum snd should bs dealt with in all these areas,

3. Conceptusl kaowledge of science hag brought man 2 freedom
frow tha slavsry of the supernatursl, |

6. The study of sclentific facts and concepts relative to
certain controversial topice may produce dssirable changes in attitudes
with regerd to these topics.

The importance of coucepts in science instruction varies with
some authors emphasising the need to ‘M up" with science, others
stress the part played by concept development in sclence i,n our
culture, and still cthers express copcern for the function of cone
cepts in changing attitudes,

g




s T

18,
REFERENCES: CONCEPTUAL XNOWLEDGE

Auger, Dr, Pierre (1949)
Bailey, H, S. (1957)
Barber, Bernard (1959)
Bavm, Werner A, (1962)
Bolton, Laatitia (1958)
Bronowski,. Jacob (1951)
Clem, Orlie M, (1950)
Conant,, James B, (1947)
Evans, Hubert (196Z)
Hoagland, M., (1964)
Holton, Gerald (1960)
Holton, Gerald (1963)
Hull, J, D, (1959)
Johmson, Philip G, (1962)
Kugch, Polykarp (1960)
Mathewson, James H, (1962)
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Rostrand, Jean (1960)
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Ubell, Earl (1561)
Wright, Paimer (1960)

Science Technol

Indicated concern for the ability to discriminate betwaen science
and technology is revealed in sample statements of megning,

1. Public undersatanding of the difference between the short and
long run purposes of science and iLachnology are essential to advancing
our scienco nndynociety.

2, Bcientific education is to help laymen adjust to the tachno=
logical devices which surround their daily lives.

3. The educated layman must understend that science 1s not
technology, it is not gadgetry, it is not some mystecious cult, it
is not a great mechanical monster., Bcience is an adventure of the
human spirit,

T ok e i
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4. The teshnological aspects could be used as a link between
the scientist aad the nonscientist,

3. It is important for the citiszem te wnderstand clearly the
distinction betveen science and technology.

It is noted that kmovwledge of the differsnce between scisnce and
technology has apparestly taken on importance. The views of techmology
varied from complete dependence upom science for its existence to the
belief that technology has & stxucture and history of its own, A
more common exprassion was to the effect that science and technology
differ basically in ethics and motivation. It was potntqd out also
that pure science often produces technologically useful knowledge
and that applied science oftem produces conceptusl schemes,

REFERENCES : SCIENCE AND TECHNOLOGY

Ashby, Sir Eric (1960)
Barber, Bermard (1932)
Baum, Wernexr A, (1962)
Boltom, Lesetitia (19358)
Clem, Orlie M. (1930)
Dupres, A. Bmter (1961)
Evans, Hubert (1962)
Yeuer, L, 8, (1964)
Gibeon, R, K, (1933)
Lachmen, Sheldon, J. (1956)
McOurdy, Richard (1958)
McCurdy, Richerd C, (1938)
Prior, Moody K, (1962)
Shamcs, M, N, (1961)
Turner, J. (1960)
Watermen, Alea T. (1960)
Waterman, A, T. (1963)
Weaver, Warrea (1960)
VWieonar, Jerome B, (1965)
Wolfle, Dasl (1957)
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Science nd Wmenities

The cencern of seme of the expressions for the cultural aspect
of science is indicated by the folliowing statements.

1. The study of sciance in our schools is carried om without
regard for the humemitites and the study of the nmenities is carried
on without regard to science; yet each is complimentary to the other.

2. The rapidity with which men charges his life and his environe
ment (via science) requiroc a desp understsnding of both sciznce and
the humenities and their interrelstcduess. lf

N S

3. Society requires wisdom and consensus for policy decisions
which in turn necessitate co=mication between scientist and humsaist.
4. Science is tmtbh for much cultural change which in
turn is a subject of the humanities, i

3. The dichotomy between scientific and humanistic scholarship |
becomss very synthatic 1if the decision making processes in acience
are carefully examined,

6. The divorce of the sciences from the humsnities is based

upon misconceptions,
7. Science is really a humanistic study.
8. Scientific literacy means that an educated man should know

R . s -

scionce in 2 humanistic way,

Thie reforent, science and the humenities, was concermed with 4
learning science as a part of the Amsricen cultural heritage and with
the study of tha interrelatedness of sciemoe and the hmmenities.
Occasionsally an author would use the term humenities to refer to
social implications rather than cultural impiications. The concern
for science as ome of the humenities was wost prevalent,

TR
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REFERENCES: SCIENCE AND THE HUMANITIES

Baum, Werner A, (?62)
Caldwell, Lyoton (1964)
Bextrand (1963)
cxm. l.tiay (1959)
s Lawrence (1957)

Ruxd, M Dell, (1938)
Kirvk, Russell (1969)

h, Kathleen (1958)
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Sammary
The sciantifically literate individual presently is charscterised

Gs one with en understanding of the (1) basic concepts in science,
(2) naturs of .choéo. (3) ethics that control the scientist in his
work, (4) utmohtiouht” of science and society, (5) interrelatione
ships of ecience and the ln-lnitvtn and (6) differences between science
and techaology. o

Evidence from analysis of the literature concerned with scientific
literacy reveals that knowledge of the (1) interrelationships of science

and society, (2) ethics of science, and (3) nature of science are mors
important than (4) comceptus] kmowledge, ¢5) differences betwsen science
and techmology, and (5) the interrclationships of oci;ncc and the
humanities,
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Rxchlem II.

To determine the opinions of & sample of repressntatives of *
industry, sciemce mewswriters, sducators, sad represeatatives of the -
military concerning what knewledge in and of scienee is impertant
to their respective mh‘nu end/or professions ané for effective |
citizenship,

Erocedurs
Personal private intervisws were held with representstives of

industry, science news:Titers, mmu; and representatives of
the military from the Stete of Wisconsin, ‘
The individuals selected satisfied one or more of the following
criteria,
1. Recponsible for the employment practices of his institutionm,
2. Responsible for ‘on the ;d: performance’ of employees within
his institutiom,

3. BRetablish educational programs for imstitution personnel,

4., Prepares science materiale for popular or prcfessional cone
suaption, |

3. Was involved with dﬁuton at some level as slemantary,
secondary, college, adult, or vocatiomsl,

B. Iatervis Techaise Moeloved

1, An open saded semistructured techmique vas employed go that
the interviewes could develop his owm logical discourse in discussing
scientific literacy,
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2,: Rach interview wes recorded on tape and anslysed at a later

date. | | | o
3. The follewing questions were inserted into the interview at
the appropriate tima. Bach question was structured apropos to the
profecsional position of the interviewea, o

s, What do you understand the teru seientific literscy
to mceat . oL

-be  What are the cheorecteristics of a sclentifically literate
person?

S, Is literacy in science, 1.6, knowledge in and of sciencs,
possible for an entire population? |

d. Is the scientific literscy, i.e., knowledge in and of
scioce, impertant for a population?

6; Is it poseidle te plar educational pregrams so that the
individual may ceatisue to be scientificslly literate throughout
11fe? 1If so, how?

Rasslss. !
Interviows wers eonducted with:
I. Mao thm of industry including

a) two persecmsl dirssters from s msjer manufacturing plent

that supported a ressarch and development sestion,
'b) ome persemmel direster frem a food prosessing imdustry,

c) twe parsemnel diracters from grey iron foundries,

1ihe views enprossed hetots ase 1a %o way to be tehen s offietel
statemsnts of the pertieulsr greups represented. Rather these views
reflest enly the peveensl espiniens of the 13 individuals interviewed,

B
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d) one vice president of & smell memufssturiag plaat,

) one personmel direstor of a wtility servise oespany, sad
£) two industrial scientists. |

I1. Three educators imeluding

n) onu city superintendent of schools,

b) m school sciemee censultant, and

c) one curriculum soordinator of a vocations!l school.
III. Two scionce mewswriters,

IV, One military offfcer.

Question A What do yeu umderstand the tern “soientific iiteracy”
to mesn? | | |

This direct quastion proved to have little mesming to ths fivet
five people interviewed. Because of the lack of basts for cessuaisation
this question was éiscontirued,

Question B, What are the characteristics of a scientifically
1iterate persca?

The term scientifie literaey had 1little or ne mesning for the
representatives of iadustry £izot interviewed, Thevefore, the guestion
vas restated au fellews:

What lmeviedge in and of science is importeat to sa imdividual
for his job end for a eitisamship?

I, The following epiniens ware scamon to sevem of the nine iadustrial
repredentatives,
8. Job performemse of & mem ea the productisa lime 12 mot
dependent wpen his knewledge of the cencepts e matheds of science

or the impact of sciemce on society.
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[ TFnowledge of the interaction of science smd seciety is
irzolevant to job performsrce and te effective citizamship sinca
the nitisem must twen to the expert for decisions much ss he turns
to the physicisn when he is 111,

¢, Knowledge of techaological developments which exist
within a commumity is dosirablae. | |

Individual typical comments were:
" "In our compsny we are interastel in the science background
;:‘:: employee 1if and only Af it is prerequisite to the
"o 1ook for mem with meausl asd techoical training, These
- could be picked up in high sohool in a physics or shop
course, in the military, emd ether places,.”

An opinion common to the two industrial seientists was knowledge
of certain basic (but wnspecified) concepts of science is important
for all imdividuals, particularly those in technical o mansgerial
positions,

One industrial scientist whose firm employs high school graduates
as laborstory technicisme stroogly urged tho uadarstasdirg of the
promm of science. His statement indicates his councern.
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1I. The thees osdusators sgreed on the impertance of what thay termed

IIX,

the basis knowiedgs of sciemees concepts and metheds commonly found

in high sehesl seience cours>e as a startiang place fer future

Levelosment.

The sepresentative of the wooatienal school pointed out that

(a) the growing seeial end meral prodlamd svestod by mere wide-
spread use of science and techuology were becoming more and more
cmmmmalctumumuummmiul
worker, and (b) the knewledge of these predblems and wayc to cope

with then are nadessary for citizenship sad for effective employment.
The two scionce newewriters agreed that for effective citisenship
and employment the individual shoulds

2. Unierstend the metheds of seiemes

‘be Icosess a knowledge of the ednsepts or theories of science

¢, Recognise the sosisl importanee of sesience amd techmology.

One of the mewewriters streugly emphasiszed tho importsnce of

knowledge of the cpesifia facts of sciense as imows today for employ~
sent and citizonship,
The seeond newewriter indicated that,..

individusle dsu't have te wnderstand the techuical dstail of
nevw scientific results, e.g., DA, but they do need to be adle
to put these WeW recults ia preper pawupestive,..nwt how it 1o

mmnmcuumwmmmm)

but that sow with the imwwledge of DM ssientists ere sare sble

to ask and anower questioms of hew

bo
duca themselves. Ve aight say that the

individual needs £o kneow how sciemee
anoes

11fe and how the individus}

ot
1ife., It is more importamt for the

science sffests hie 1ife then imowing the fadividual facls

of science.

si

legical evganisme repro-
ssientifically 1itexate
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V. The representative of the military cited specifis skills such as
labovstecy teshniquss, Mmoviedge of besic slestroaies, sed mechamics -
as being needed by all branches of the axmed services.

Questien G, Is literacy im seiencs, 1.0, knowledge in snd of
science, pesiidle for the extire populatien?

1. Seven of the repressatatives of industry gave no releveat
aRVEXs.

II, 1II, IV, The threes educators, two indwstrisl scieatists, ad
two nevewriters agreed that a ninimal level of seientific literacy,
characterised by ability to resd news accounts of sciemtific ead
techmologicel develepments is peseibls for mc»ot the literate
individuals. More advamced levels of scientifis um axe both
necessary and possidle for deeision mekers sueh as Cengressmen,

V. The rapresentative of the military gave me relevant answers.

Question D, 1Is secientific literscy, i.e,, imowledge in ud of
science, iopertmmt for a mhuuf

I. The mine represcatstives of induatry offered differing
thmuv&.l.ﬂm*ulﬂnhndos“mmm
various segments ¢f the pepulation,

+ 1. Bix of the repressntatives of iadustry agreed that:

a) Enowledge of scisuce is neither relevemt mor importmnt
to the worker om the production line in the performance
of his job, |

b) Enowledge in and of ssienss may be important for the
siministrative employes and gemeral citizen dbut this

impéctance cammot be casily judged,
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¢) Decisions in suzh qn;al matters ae oseionse wd technolegy
© are best left to the experts much as the physicisa decides
ou the treatmest fer specific illness.

2, The representative of a foumdry stated thet all his employees
have & steke in the products beisg produced sad in tue
utilizatien of these predusts, therefore, the sesisl aspests
of science sed techuslogy, specifically the irrespensible
use of the mew preducts ef science and techmelogy snd the
nisuse ¢of matural resources coacern the men in the mill,
the executive ia the front offiee, amd the general citisen.

J. The two industrial scientists stated thet a mintmel knewledge
in and of science is importasi fer employment, advancement,
and effective citisenship,

The thres educators agreed that knowledge in and of science is

important Decause our society is beceming meve hoavily dependent

on science to tachmology, This imcreases ths meed for waderstending

of acience and techmolegy if the democretic process is to prosper.

The two science writers agreed thet minimel levels of kuowledge

in and of science are sssemtisl for employment awd citisemship,

Ons writer disoussad the need for imcressed understandisg of all

sspects cf science cnd‘toehulm by decision makers in industry,

oducation, end governmsnt,

The ruprasenutative of the military stateds

s) Militsry operations are becoming inereasingly techaical, theres

fore knowledge in and of science is essential for military

persomnel,




‘29,
%) Mo opinion on the importance of scientific knowledgs for
the antive populatfon, |
Question E. Is it possible to plan sducational programs se that
an individual mey continus to be scicntifically litersts throwghoet
1ife? If so, bow? |
I, The nine ropresentatives of industry provided three optniou.
8) Tor ourly employses: specific kmowiedge of seience s
not relevant to their job and so the queetion is mot relevamt
for this greup,
B) For saleried employses: most industries siready have
sdvanced study programs which provide mmqﬁnt.
time, and/or tuition money for edvanced study, Such
study is usually but not necessarily relsted to the
individusl?s current job,

The represmntative of the food procassing corporation poimted out
that the salaried smployess of lils firm ars invitad to attend esrly
morning ineservice educational programs withia the plant. So far two
such progrems have been offered; a course in weonowics for tho congumer
and a course in the dynamics of practical politize in our society. Both
of thase courses wexe offered becsuse the employess requested or were
interested in such work, Hcogncludod that 412 such a program wety
available in scleatific literacy his firm would be interscted in
offering it to their esployees. The industrial scientists noted that
televisfon is probably the most effectiva sdult educatiom medium availe
able, It should be used moxre sxtensively for programs om science asd
.technology. |
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The throe educators agreed that through the effactive use

of the mass media the individual citiren can continue to ba

scientifically literate, The representative of the wocationsl

school emphasized the importance of continuing formsl adult
eoducation in which all aspects of scienca and technology and
their interactions with society sre emphasised.

The vi#o science newswriters indicated that they belived educa-
tional programe could be developed, They also noted that once
the individugl citizen has left institutions o formal learning
the mass media are his principle contacts with new developments,
Tharefore, what is needed is a concerted affort to produce
science news stories, T.V. programs, et¢., thes objectivas of

which aie not only informing the public but more specifically

kesping the public scientifically literats,

The representative of the wilitary indicsted that he balieved

that eontinuing literacy was possible and pointed out that for

miliCtary personnel;

a)

b)

d)

Knowledge in and of science is essentisl «d is continuing |
to be one of the reasons for the extensive military
educational programs,

Rapidly changing science and tachnology 1is decrecsing the
sffectiva useful life of specific courses or skills,

This crestes a need for more and continuing educaticn in
the fundamentals of methematics and the sciences as a base
upon which new specific skills could readily be built,

Yor tha citizensy All necescary information in and of

science can be carried fn the rewspapsres and magaszines,
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hanary

The data on this problem are too sparse and finadaquate for the
drawing of relisble conclusions, Further data were 1ot gathered
because of the apparent lack of undergtanding of the problems by
the groups interviewed and the consequent lack of reliability of the
generalisations that could he forumulated from such data.

The majority of the individuals interviewed, with tha sxception
of ths educators, industriul scientists, newswriters, and the military
reprasentative reported that they hsd not thought about this problem
bafore. The concern they have with production employess is to get
them to produce while the concern for msnagement level employees is
quite different, '

&, What do you understand the term "scientific literacy" to
mean?

Lack of previous concern for this topic on the part of the
intervievees was givon as a resson for lack of understanding of its
maaning.

b, What knowledge in and of science is important to an indivie
dusl for his job and for citizenship? |

There ware differences of opinion between the industrialiats
(nonscieatist) and othars. The typs of industrialist concerned
with manufacturing expressed tha opinion thet knowledge in and of
science became a concern of his only when such knowledge was directly
spplicable on tha job, The @mm of opinions of industrial
scientists, newswriters, educators, and the representative of the
military indicated baliefs that some basic (1) knowledge in science,
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(2) understanding of the methods of science, and (3) understanding

of the interrelationships of science and technology and society were
important for smployment and citisenship,
The nonscientist industrislists did express some concern thag

- - - N _— . - o Jos g ity S ok G M -

the layman should know semething of the relationship of technological

developments and their use by society, \

Within each group there were differences in the nature of the 2

details of the opinions expressed.

¢, Is literacy in science, 1i.e., knowledge in and of science, ]

possible for the ontire population? .v

- The seven nonscientist industrizlists and the military rcpro-" ,

{/ sentative gave no relevant asnswers. §

L F The industrial scientsts, educators, and newswriters expressed %

{ :g the opinion that a minimal level of literacy in science was possible. |
\ ’ Again there wers variations in attempts to define or describe

ninimal level, However, it was most commorly characterized as ths

ability to read news accounts of scientific and technological

developments,

hall

d. Is scientific literacy, i.e., knowiege in 2nd of science,
important for a population?

The industrialists (nonscientists) were generally consistent
in their opinions; they repeated that it was not important for the
layman, for his job, or for citizenship since this segment of the

T L PR koo
R o

population would always have to go to expsrts for help, The in~

dustrial scientist, one manufacturing industrialist, educators and
the newswriters, were of the opinion that the scientific literacy
of the general population was important.
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e Is it possible to plan educational programs so that an

individual may continus to be scientifically literats throughout
11ife? 1Is 80, how?

-

The industrialists (nonscisntist) indicated a negative response

bocma, in thoir opinion, this question was not relevant. The
opinion here was consistant with the opinion given in question b, It
was reported that for salaried employees most industries had educa-
tional programs.

in spite of the lack o!_ concern of this group for scientific
literacy, the opinions axpressed indicate that the necessary infore ‘
mation in and of science could e carried in newspapers and magasines

and on T,V., It was further indicated that T.V, is probably the
wost affective adult education medium available and it should ine
clude more educational programs involving science and technology.
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The science newswriters, educators, and the representative of

the militery were of the opinion that scientific literacy for life

was possible and could be accomplished through the schools during
early life and through mass media after leaving school. This group
included within its discussion such topics as knowledge of ths cone
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tent of sciences, the nature of sciencs, technological developments,

the relationship of science and society, the way socisty uses its

resources, the kinds of technological devices placed on the market,

and the place of scisnce in society.
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Iroblem ILI.
To deteraine throwgk the analysis of samples of daily and
Sunday newepapers and popular megaxines: | ;
1. The owber of articles that were scientifically and/or :
technologically oriented. j

2. The nature of the themes of the scientifically and/or
technologically oriented srticles. E

I P T

3. The distribution of the articles found when a .cluuu-
cation of science and/or technology was imposed. \
4. The number of articles that involve science snd/or techno- ;
logy that have one or more social implications.
5. The neture of the social implications.included in articles
that involve science and/or technology.
6. The knowledge in and of sciance prerequisite to the
reading of the selected articles.
Related Ressarch,
 One of the first significant newspaper studies with respect
to science content was reported by Finley and Caldwell (1923) who
fatudied the biological msterial sppearing in sleven prominent news-
papers for the month of June, 1921 and in six newspapers for November,

1921. They found that health was the most prominent topic in news-
paper biology. |
Curtis (1924) investigated the scientific knowledge required
for an intelligent reading of the public press. He studied 2,783
newspaper articles and found that articles on biological science
were about a9 zumercus as thoss on physical science, and that sbout
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67 per cent of the newspaper articles on biological science required
a foundstiom of technical knowledge, as contrasted with sbout 25
per cent for physical science.

Hopkins (1925) analysed all the issues of four Denver naws-
papers for one month and eight magasines for six months for articles
_of a ochutlﬁc nature. He found biological srticles to occur most
commonly in the newspapers and non-scientific megazines and, omit-
- ting the two technical magazines read, that physics and chemistry
articles combined cccounted for less than one-fourth the space de-
voted to biology.

To determine what scientific information the public pays for
in standard magaszines and the relative amounts of these materisls
devoted to the various sciances, Searle and Ruch (1926) analysed
the science content of all the issues of eight magazines for a 10
year period and three magazines for s five year period, They found
that 62.2 per cent of the science content of these magasinas could
be classified as relating to biology, 26.3 per cent to physics,

5.1 per cent to chemistry, and the remaining 6.4 per cent to
gensral science.

Merrill (1929) analyzed a sample of wmagarines and bulleting
covering approximately a 13 year period for information conccrind
with groups of plants sad the particuler sctivities or relations
of the various plant groups. His findings showed that writers of
periodical literature devoted more than seven times more space to

consideration of food-producing groups of planis then did textbook

writers. In an-analysis of 12 high school biology texts hLa noted
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that three times more space was devoted to lowsr froms of plant
1life than in the periodicals, but that the periodicals devoted
wore than sevea times more attention to the ecomomic phase of
plant 1ife them did the textbook writers.
Eill (1930) anslysed the biologiccl content of 861 articles
in 391 {ssuas of nine non-specialised magasines. Hs concluded that

thd greatest emphasis in these magaszines was placed upon animal
biology which accounted for 52.8 per cent of the content followed
by human biology which accounted for 28,62 per cent,

Kuts (1932) analysed the public heslth and hygiene content of
240 issues of the New York Times, The Morning World, and the Evening
Graphic, Of the 4,364 items identified, 1,536 were news items, 122
were editorials and the remaining 2,706 wers advertisemsnts.

Novak (1942) anslysed the New York Times for the years 1930,
1933, 1936, and 1939, He found that 20.1 per cent of the newspaper
science content was devoted to health and medicine and that 50,5
per cent of the science content was biologicrl (ineluding health
and medicine) and 49.5 per cent was physical scisnce.

In an attempt to determine what information newspapors were
giving their resders about atomic energy Hines (1947) analyzed
every item relating to atomic energy published 1n" specific editions
of five newspapers during the month of August. He found that in
general the five newspapers were devoting almost a coluzn a day to
naws, editorials, or other matarial concerning atomic energy. His
study alsio revealed that, generally, the greatest percentage of the
news on atomic energy was devoted to political policy followad by
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research in atomic energy end background or historical news.

A stwdy of the content of selected U. 8, dailies by ths
Department of Agricultural onutulic-“ct the Unfversity of Wis-
consin showed that the percentage of frount page science varied
from 3.3 por cent for the Louisville Courier to.0.0 per ceat for
the Madison Capital Times and that the percentage of non-advertising
space devoted to science varied from 2.0 per cent for the Louisvilie
(kmfh: to 0.3 per cent for the Capital Times.

Reeves (19350) found through the analysis of seven nevspapers
that 43 per cent of all science articles pertained to the H-bowmd
and 37 per cent to all other sclences and that 60 per cent of the
front page science was related to H-bomb stories, 14 per cent to
medicine, and the remaining 2£ par cohe to various other areas
‘of sciance,

| Rowe (1951) fwﬁd that 0.9 per cent of all the non-sdvertising
space of a sample of 100 newspapers analyzed was devoted to science,
Of all the science articles read, 35.2 per ceant were in the field
of medicine, 20,8 per con; in atomics, 14.3 per cdnt:/ engineering,
and the remaining 29.7 per cent in various other areas of science.

Koelsche and Morgan (1964) analyszed the science content of
22 daily newspapers and nine magaxines for s period of six months.
They found that 62 per cent of all science articiles in the news~
pepers sppearad in the months of November and December and that
8?.3 per cent of the science articles in the newspapers were almost
equally divided between the fields of biology and physics. In the
nagazine study they found that 58,7 per cent of all the articles
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dealt with soms phase of the biological woicuces, 28.4 per cent
wvith physics, and the remainicg 12.9 per cemt to other sreas. Thay
aleo tabulated the scientifis prinoiples and vocsbulary they felt
were necessary to interpret and understend the scientific infor-
mation appesring in these ecience articles.
Procedurs. . , ; 1

I. Selection of capitol city newspapers |

A. Capitol city nowspapers were selocted as follows:

1) Tha 50 states were classified into unine gcognphiul
areas as spscified by N, W. Ayers and Sone, News-
mcfa and Periodicals, - 19“.
a) lew England |
b) Middle Atlantic ' :{ .:
¢) East North c.m:rd. .
d) West North Central

e) South Atlantic

£) Rast South Central | 4
g) West South Central

h) Mountain

1) Pacific
2) A minimum of two states was selected from each !
area as follows: Ak
a) States wove listed alphabetically and numbered | fﬂ

serially 1-50,

b) States wer: selected by use of random number

table until a mtuimum of two staies had been

\
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selected for each geographic ares, When 22
states had been selected a minimum of two
ststes had been chosen from esch of the nine

areas.
3) The capitol city dgily newspaper was identified
"fjé in sach of these.22 states. -The nowspaper with
j;{;? the greatest circulation was chosen in cases

of cities with more than ons daily newspaper.

Be A six month subscription for e;ch-ot the 22 selected

nawspapexs wvas begun on August 1, 1964 and terminated
January 31, 1965, A listing of the selected news-

papers is gfvcn in thb appendix,
C. The selection of daily issuss to be read for each of
the 22 capitol newspapers vas as follows:
1) The 22 newspapers wers listed alphabatically by
state and numbered serially.
2) The August 1, 1964 issue of the first daily news-
paper on the list was selected for snalysis; the

August 2, 1964 issue of the second paper on the
list was selected for analysis; and so on until
the August 26, 1964 issue of the 22nd newspaper
on the list was selacted for analysis, Sunday

papers were omitted in this selection procedure,

hence the difference between the newspaper uumbe;
and date of the issue selected for analysis.

W —
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3) The sslection process was recycled beginmning .
with the August 27, 1964 issus of newspaper

mumber 1., The cycling process was repested

until Jenuary 30, 1965.
Fof newspaper titles not publishing a Saturday

or holiday edition the issue from the preceding
day was selected, |
Selection of the Sunday editions of the newspapers:
From the total of 27 Sunday editions received for
each of the 19 newspapers that published a Sunday

edition three Sunday issues were selected for

analyais, Selection was made by use of a table of
random numbers.

IX, Selection of Magazines
A. The ten magazines classified as "General Editorial"
(consumer magazines appealing to the general public)
by Ne W. Ayers and Sons, Newspapers and Periodicals,
1964 that reported a circulation of three million or
ud;e were listed for pouibie inclusion in the study.
From this list were excludad:
i, The two weekly magazines appearing as supplements
| to Sunday newspapers; -
The Farm Joufml, ‘since it was detém_in,ed to be
a Journal for rspaciﬂc trade or profession;
"Look Magazine" since it was considered to serve
the same interest as "Life Magarine” which was

included,
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To this list of six "General Editorial" magesines

were gdded the two women's magaxines of greatest é

? % £ | circulation. The names and circulaticn figures of o
these eight magarzines are given in the appendix. ﬁ
- One monthly issus of each of the eight selected E
, magazines was read beginuing with August, 1964 and &
j ;ig terminating with the January, 1965; thus, six issues é
% gg of each selected magazine were read. For those maga- é

gines with two or more issues per month, the first
& issue for'each month was selected,

é é; : Problem III - 1, Newspaper Study

: To determine the number of articles that were scientifically

e T L S PR

and/or technologically oriented. |
Method of Analysis - - | L
| The selected newspapers were carefully read and all article-‘
with a scientifié or technological orientation were clipped and
filed for future analysis. Articles were included in this study
1f they met one or more of the following criteria:
1) Made reference to scme sciantifig or technological developmant,
2) Involved a social, political,'ér economic issue concerning
science and/or technology.
Excluded from this study were articles concerning:

1) Crop reports of a statistical nature,

2) Coumercial development or trade items as hearing aids,

automobilee, televiaioﬂa, etc.

3) Advertisements,
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4) Obituarie:.

5) Daily weather togccastu.

6) Reports of consequences of weather,

7) Names of diseases or operations suffired by individuals

vwhen the article merely reported sare.
8) Medical and scientific meetings unless the science con-
tent of such meetings was discusg:d.

9) Comics,

10) All erticles less than 1/2 column inch long.
Results

There ware 414 articles with a scientific and/or technological
orientation found in the sample of 157 daily and 57 Sunday news-
papexs. The d~fly papers included 276 articles and the Sunday
papers 138 such avticles, q
Prohlem ITY - 2, Newspaper Study

To determine the nature of tha themes of the scientifically
and/or technologically oriented articles seiected from newspapexs.
Method of Analysis

After the scientific and/or technological articles were se-
lected from the newspapers tha name and theme of the article were
tabulated, The t'ieme wao considered to be the one statement which:

a) Dest sunmarized the content of the article as detarmined
by the xeader,

B) Was supported by at least 50 per cent of the article.

¢) Was cousistent with the summary statement: cositainaed i

the article,
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To establish the reliability of the method of identifying the

themes a second readsr independently determined the themes of a 40
per cant sample of the selected articles. The accepted method pro=~
duced agreement of greater than 95 per cent between the themes fiden-
tified by the two readers,

The themes were grouped or classified according to their -come "
tent and the resulting classification scheme ex:mined,

Regults |

The grouping of the articles according to individual theme
resulted in the establishment of five major themes which best
sumnarized the nature of the individual themes. These five major
themes are:

1) Space

2) Automation -~ Cybernetics

3) Scilence

4) Nuclear Energy

5) Medicine

The kinds of article themes classified within each majoxr theme
are:

Space ~ Articles dealing with the development cf space vehicles
and weapons, methods of detecting these space vekicles, and the
training of the personnel who will accompany the space probes.

Automation - Cybernetics - The study and/ox use of computers,
automated machinery, and/or automated systems,

§cience - Pure or applied science in each of tha following

areas: agriculture, anthxopology, as®romomy, human biology,
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general biology, chemistry, conservation, engineering, geology, :

meteorology, oceanography, and physics.
Nuclear Energy ~ Tha use or effects of radioactive materials 1
. and the production of energy from nuclear sources. *;
» Madicine - Human biology associated with the diagnosis and g
{3‘ treatment of disease and illness, the health and nutrition of the %
z WI;H-C. aud the imolated facts of natural or artificially induced ’j%
g‘ body funct“ons, :j
} ﬁ The number of articles classified within each of the major ;
; themes is found in Table III, f
: |
% Kumber of Scientifically and/or Technologically Oriented
‘ Rewspaper Articles Classified According To |
Major Theme §
K Automation~ Nuclear Medi- Totals f
a Space  Cybernetics Science Energy cine ;
f Total (Dazlies) 60 4 87 10 115 276 :
; Sunday Editions 33 | 3 51 10 41 138 5
Total - Dailies | " |
plus Sunday 93 7 138 20 156 414 |
g ) ,
' It is noted that 156 or 37,7 per cent of the 414 articles in |
both Sunday and daily papers were concernad with Medicine, 138 or ;
1 33.3 per cent were concernad with Science, 93 or 22.5 per cent were 1)1
r concerned with Space, 20 or 4.5 per cent vere concarned with Nuclear \
) Energy, and 7 or 1.7 per cent were concerncd with Automationsjy«
; bexrnetics, N | | ,£;
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When daily issues only were considered it was found that 115
or %41.6 per cent of the article themes were classified as Medicine,
87 or 31.5 per cent were claas;fied as Science, 60 or 21.7 per cent
as Space, with only 10 or 2.4 per cent classified as Nuclear Energy
and Automation-Cybernetics respectively,

When Sunday issues only were considered it was noted that 51
or 36.9 per cent of the articles themes were classified as Science,
41 or 29.7 per cent as Medicine, 33 or 23.9 per cent as Space, and
10 or 72 per cent and 3 or 2.2 per cent classified as Nuclear Energy
and Automation-Cybernetics respectively,

Problem IYI -~ 3. Newspaper Study

To determine the distribution of the articles when a classifi-
cation of science and/or technology is imposed.
Method of Analysis

Criteria:

The classification of an article as scientifically or tech~
nologically oriented was based upon the ends to which the infor-
mation or content of the article was directed, An article was
classified as technology if it described or interprected how a pro=-
duct or process was or would be used or if it shoved or implied a
practical application of scientific or technological concepts or
principles. An article was included in the classificatiox science
1f it described or explained é scientific development in terms of

basic concepts, principles, or theoriss of gcience without ragard

to practical application. An article was classified as Both if it

eontained both scicace concepts, principles, and/or theorieg and
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also described or implied a possible practical application of one

or more of the concepts, principles, and/or theories of concern.

Results

TABLE 1V

Number of Newspaper Articles Oriented Toward Science,
Technology or Both, Classified According to Masjor Theme

J——

Automation~- Nuclear Medi-
Space Cybernetics Science Energy cine Total

Technology 85 7 54 19 147 312
Science - - 69 e - 69
Both Science and |

Technology 8 - 15 1 9 33

Total 93 7 138 20 156 414

Examination of Table IV reveals that 312 or 75 per cent of the
414 articles included in this study may be classified as oriented
toward technology, When the articles were subclassified according
to major theme as well as science and/or technology it was found
that:

1) Eighty five or 91 per cent of the 93 articles concerned
with Space were classifiei technology and the remaining 9 per cent
as both science and technology.

2) Seven or 100 per cent of the article. concerned with
Automation-Cybernetics were tachnologically oriented.

3) Fifty four or 392 per cent of the 133 articles concerned
with Science were tachnologically oriented, 69 or 50 per cent were

science oriented, and 15 or 11 per cent wera clasaifiad ap Lol
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science and technology.

4) Nineteen or 95 per cent of the 20 articles classified

within the theme Nuclear Energy were technologically oriented,

3) One hundred forty seven or 94 per cent of the articies

with & aajor theme of Medicine were technologically oriented and

nine articles or six per cent of tha articles were science oriented,

TABLE V

Technology, or Both Classified According
To Major Theme in the Daily and Sunday Issues

Automation- Nuclear Medi-
Space Cybernetics Science Energy cine Total

%
i
!
é
Number of Newspaper Articles Oriented Toward Science, g
!
!
|
!
|
Daily: }

Technology 53 4 33 9 106 205

8cienze - - [ - - &4

% Both Science

g‘ end Technology 7 - 10 1 9 27

% Sunday: |
g | Technology 32 3 21 10 41 107 ,
gl Science - - 25 - - 25 |
%V Both Science

and Technology 1 - 5 - - 6

fra s A aa

When daily issues were considered it was noted (Tabls V) that

205 or 74 per cent of the 276 articles were technologically oriented,

44 or 16 per cent weze science criented, and 27 or 10 per cent were

TR - R

oriented toward both science and technology.
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. The data, when Sundiy issues were co..sidered, were similar
proportionately to the daily issues with 107 or 77 per cent of the ;
138 articles technologically oriented, 25 or 18 per cent science |
oriented, and six or 4.2 per cent both science and technology %
oriented.

Problem III - 4, Newspaper Study

To determine the number of articles thst involve science and/or

S s St s B b s n hg?

technology that have one or more social implications.
Method of Analysis
A. Criteria *
An article was c?nsidered to have a social implication if 3
that article made reference to an immediatc or piojected affect
upon or relationship to society in some form as technological

application, judgments of citizens or their elected representatives,

financial grants by public or private agencies, social mores, and/or

smploynent,
B. Procedure
% A coun! was made of the number of articles within each
, ?v major theme class that fncluded some social implication.
{
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Results TABLE VI
Number of Newspaper Articles including Some
Social Implication Classified According To
Major Theme end Science and/or Technology
) Automatione Nuclear Medie~

Space Cybernetica Science Energy cine Total

Daily 15 2 22 7 21 67
Sunday 6 3 10 5 9 33
Total 21 5 32 12 30 100
Science | O 0 5 0 0 5
Technology 17 5 24 11 29 86
Both Science

and Technology 4 0 3 1 1 9

It was found that only 100 or 24.1 per cent of the 414 sci-
entifically and/or technologically oriented articles included some
social implication and that the proportion of the totals in daily
and Sundaf papers was similar. Study of Tables III and VI reveals
that the proportion of the articles with some social implication,
when classificd according to wajor theme, 1; chiracterize&jéi iiéi-
ability from 100 per cent for Automatian-Cybetnétics articles in
Sunday papers to 18,2 per cent for Space articles in Sundey papers
vihen the total number of articles #in 2 group is 10 or fewer. How-
ever, when the number of articles in o group is 22 or more the
range is only from.la per cent for Medical ccticles in daily papers
to 25 per cent for Space articles slsc in dailly popacs.

It ie alao noted that only saven per cent of the 62 articies
classicied a® science inclyded some social implication whereas 28

per cent of the articles classified as tachnelogy and 27 per cent
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of the articles classified as both included such an implication, |
It is further noted from Table VI that of the 67 such articlc;
occurring in the daily papers, 15 or 22,2 per,centvwnre cianaifiad
Space; two or 3,0 per cent Automation~Cybernetics; 22 or 32,8 per
\ cent Science; seven or 10.5 per cent Nucleaf Energy; and 21 or
31.4 per cent Medicine. Similarly of the 33 articles occurring |

in the Sunday papérl, six or 18,2 per cent were classified Space;

3 three or 9.1 per cent Automation-Cybernetics, 10 or 30.3 per cent

Science; five or 15.2 per cent Nuclear Energy and nine or 27.3

per cent Medicine,

EREI

Problem III - 5, Newspaper Study ;

To determine the nature of the social implications included

T 3 R i g e T T A T A

in articles which involve science and/or technology.

Method of Analysis
A catalogued list was prepared consisting of statements describ- }

B U S T SU

ing the nature of the gocial implications in each éf the 100 arti-

cles. Soge articles could be described by one statement while
others vequired wore than one, The items on the list were then
examined and grouped on the basis of similarities and differences
in terms of social concefn. The individual items, claséified ac~

cording to a specific social concern, were then again grouped ac~
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\ cording to the major theme of the article that served as its sourca,
? | The individual items within each social concern class grouped ac-

| P
; cording to major theme were then summarised,

Regults

i. There were 124 statoments of concern prepared that identified
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the nature of social implications either 1mp110d‘or directly stated
in the 100 articles.
2, The 124 statements indicated: a) interrelationships be-

tween society and science and/or technology (social), b) political

decisions or issues that involved science and/or technology (political), or

c) economic relaﬁionnhipl'that involvad science and/or technology
(sconomic)., The 124 statements were thus clagsified as social, -
political or economic, |

A statement of concern was considered to be social when the
discussion involved the direct effect or involvement of science
and/or technology upon individuals or groups in a society. Some
items were health, leisure, safety and employment,

A statement of corcern was classified as political if it in-
volved a voting judgment, right, or responsibility of the citizen
or his duly elected or appointed representative concerning a scie
antific or technological problem,

A statement of concern was classified as economic when it
felated to a financial cost or gain and also involved a scientific

or techu:oiogical problem,
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1 TABLE VIL
]

Number of Statements Indicating Social Implications !
Clagsified According to Concern, Major Theme of the
Newspaper Article, and Science, Technology or Both

Automation- Nuclear

e T R

Medi- %
Space Cybernetice Sclence Energy cine Total ;
| = — ~1 1 =0 T vl P
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Technology 4512'5 43 -53 13; 9510 5; 55 4 25545 5 5153(327
| I | ] [} 1 [} 1 ] [ ] ] [ ]
Both Science [} -4 3] -1 - -1 =13 11 181 | -i-!1 231!8
and Technolo- ; § § 5 5 § 5 : P 4 ¢ :
~ & H—— N B e B S
v Toval S'IZE 8 45 -53 13} 9518 65 65 5 25345 6] 5333340
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3. Table VII reveals that 53 or 42,7 per cent of the 124 items
of social concern were classified as social, 40 or 32.3 per cent were
classified as economic, and 31 or 25 per cent were classified as
politiecal.

4. It is obvious from Table VII that the articles classified
as technology ineluded ﬁore social implications than did those clas-

sified as aéiencé; 108 or 87.1 per cent of the social implications

were found in articles concerned with technology, of which 51 or

47.2 per cent were classified as a social concern and the balance |

\
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about equally divided between political and economic concerns,
5. When the social implications are considered in terms of
the major theme classificatrions it is noted that 40 or 32,2 per

cent occurred in the Science articles, 35 or 28,2 per cent in
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Mosacal articles, 24 or 19.4 pef cent in Siace articles, 17 or

13.7 per cent in Nuclear Energy articles and only seven or 5.6

per cent in articles concerned with Automation-Cybernetics, |

i,
.
-

6. A comparison of the proportional distribution of the

number of itema of,éocial, political, and economdc concern within
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and among the major theme classifications tabulated in Table VI

ahownvthat Space articles included more political concerns than ,

B e A
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any of the others, Medicine articles were more concerned with

social problems, Science atticies were most concerned with eco~
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nomic problems and the articles classified as Nuclear Energy have

- Sasies

about equal concern for the three types.

7.

st . et

The social items of concern in the articles included

those of public opinion, development of~pub11c values, effects of
1 automation on employment and iunci2ase in leisure time, population

} explosion, conservation, physical and mental health, nation de-

, fense programs, and the effects of increased energy sources, The

items of social concern and their frequency of appearance are

found in Table VIII.

TABLE VIII

Topics of Social Concern in Newspaper Articles
Classified According ts Major Themes

| Topic Frequency

| } . ) v 4
| SPACE-SOCTAL
z |
3 l. Supersonic tests were conducted over citieg by 3 '

~ the Air Force to determine the public's reaction
to and acceptance of sonic booms. .

2o The public must wake a decision concerning the 1
merits of supporting an expensive space program
or supporting research in other areas such as medicine,
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TABLE VIII (continued)

-

Topic gyeguenqz

3., Cutbacks in aerospace contracts will affect a 1
large segment of the population in California
since many of the people are employed by in~
dustries oriented towards the space program,

Al s R Ei st SO W K e et e }g i B

i AUTOMATION AND CYBERNETICS-SOCIAL 3

1. The computer revolution will lead to a shorter 1
work week and thus give the worker more leisure '
time, This leisure time could cause serious
social problems,

2, The computer will not decrease total employment, 2 |
However, it will eliminate many present jobs and
create naw jobs of a different type.

3. The use of the computer to study social problems 1
could help elimimate or reduce social tenaions and
create more wealth and leisure.

SCIENCE-SOCTAL

1. Urban sprawl has created serious problems relat:ing 4 !
to sewage, fresh water, "breathing space', and
presexvation of national beauty and wildlife,

2, More leisure time of the American citizens will 1
require an expanded outdoor racreational program
involving the need for more land,

3. Scientific and/or technological research has 7
created new chemical and mechanical products
for insect and waed control and an expanded
industrial system creating more unusable wastes
which are creating serious pollution problems,

[EUSSIREIET P WP S V. VS
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: 4. Research on bubonic plague led to the discovery 1
of the rat ss its main carrier. Thus, this

disease has almost entirely disappeared through
extensive rat control programs.

4 e

NUCLEAR ENERGY-SOCIAL

1. The use of nuclear weapons upon members of 1
society involves definite moral judgments
concerning the consequences of using these
weaponsg,
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TABLE VIII (continued)

Topic ' ' ?reguengx

2, The nuclear fallout in the U, S. was very high 1
in 1963 as a result of nuclear testing. This
fallout, if allowed to accumulate, could ser-
iously pollute the water and air and cause
serious health problems.

4
o
‘ %

1
A

A

N

+y

2RI R TN

3. Programs designed for survival "of the bomb" i
have led to the development of an extensive
fallout shelter and civil defense program,
The support of these survival ‘programs has
been decreasing due to the inquestionable
merits in texms of saving lives during a
nuclear attack.

- TSRS

] 4. Dr, Teller is hopeful for the development 1
i ' of a "clean" bomb which would have peaceful
uses,

-

AR

% 5. The major »roblem is to educate the public to 1
: the advantages and need for the nuclear energy
program, ’

6. The nuclear waste problem is a moral problem, Man 1
is producing a substance which has the potential
; : to destroy his enviromment,
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MEDICINE~-SOCTAL

_,.
Lt e
;RS i T e o

i l. The results of research by the American Cancer 1
Society and the tobacco industry have created a
controversy involving the relationghip between
cigarette smoking and lung cancer. This con~-

troversy is of deep public concern.

3 A1, o ir Y bt Sk

7

2, Medical research has exposed the problem of mel- 1
nutrition that exists in economically deprived
areas of the United States.

L

3. Medical research has exposed the problem of causes 7
of disedses and disorders of the human body that
will require development of new treatment procedures,

e R AR T SIS e Tagfer = P e

.
F

4., Medical research is developing a variety of naw 14
drugs and surgical and diagnostic techniques for

. curbing dissase. Misuse of thcse drugs may cause

3 serious consequences to the user.




TNEEAAN BT e ”,““*"_“".M‘"_"-*:"”"jn::%*'ﬁ*f*f*‘“"*i"‘}i“" TR R R TSR o IR SRR -
; ,: 56@
A TABLE. VIII (continued) g
B . {
E !, Topic | ., Frequensy
: People fail to support medical research because 1 i B
= they fail to ses the merits and need for research--
they fail to seg the millions of people aided by 2
g this research.
F .
E 6. UNew drugs and devices for controliing birth as a 1
¥ possible solution to our problem of overpopulation .
| § are causing serious discussions among various social
© groups. :
o 3
: ; 8. The comncerns of the political topics are basically those %
; g involving the Federsl Government and the cognizance of the need \% [ -
: {g' ,:7?
CoE for the will of the people to be positive if certain programs in ;
b | i :
/ E science and technology atre to be supported, the relationship of 1
| % certain programs and the international stature of the U. S. and 3 X
% other countries s and the part played by federal agencies in health, ‘ ‘
iy 1
;{:}; rescarch and development programs and projects., The nature of the 1
{ political topics within the contzxt of the several themes is noted :
F : 3
%"s in Table IX,
; :
: TABLE IX T8
[ ‘ i
i * Topics of Politicel Concern in Newspaper Articles Clasaified >
‘ @ According to Major Themes
' i Topic Frequency
A
% SPACE-POLITICAL
2
a!“ 1. The government has been reluctant to financially 2
§ support the supersoriic transpor: system until it
is certain of public support,
' 2, A decision by the Federal Government concerning 1 "
the support of the Mars space program is needed %

iz the immediate future to insure keeping the
program on schadule,




TABLHE IX (comtinued)

Iepic Frequency

Covexnment gupport of space programs seems to 2
depend upon the military aspects of these pro-

grams and not the scientific knowledge these

pPrograms may yield,

Reduction in the defense budget has caused tha
cancellation of certain missile programs.

The space administration has decided to combine
certain phases of the military and civilian space
programs to conserve funds,

Rus#ia's use of her space achievements has been for
national power and prestige.,

A statement issued by the President and his staff
reveals that the United States shall become the
leading spacefarisg nation and that space shall be
used as an avenue towards peace,

SCIENCE~-FOLITICAL

1. The Federal Government must support and take an
active Intereat in the various comnservation and
land acquisition progreams.

2, The Federal Food and Drug Administration and the
Federal Government must guard against pollution
and support the needed antipollution measures.

Hajor desalination programs could curb future water
problems in parts of the United States and could
help alleviate political ¢znsions in the Middle East,

NUCLEAR ENERGY-POLITICAL

1, The decieion to drop the atomic bomb on Japan
involved a period of soul searching among members
of the military, physicists, engineers, and the
President snd his staff. The decision was based
upon the saving of countless American lives that
otherwise would have been lost during an invasion
of Japan. :

Goldwater cpposes the limited nuclear test ban
tresty. 'He maintains that the effects of nuciegr
weaporis upon communication systems must be tested,




i o LR RO T 2 5 T 5 e e e e L A T T T T e T T e s T S TS

* 58.
TABLE IX (continued)
Topic , Frequency |
| | 3. Laws, regulations, and controls involving 1
B nuclear resesarch must be internaticnal. f .
L 4. The Atomic Energy Commission stresses the need 1 t§
B for the puaceful uses of atomic energy to re- L
Y place fossil fuels in the generation of electricity, »; |
i 5. Should the Fed:ral Government or private enterprise 1 i )
8 control the future nuclear reactors that will be 4 A
o used to generste electricity? !
% 3‘ 6. The Federal Government is supporting the building 1
B [ of new and more efficient nuclear reactors.,
a MEDICINE~POLITICAL -
f 1. A comprehensive program is necessary. to provide pro- 2 j -
AL tection to the public against the misuse of drugs
b and the misuza of diagnostic and therapeutic de-
?lg vices,
: : 2, Federsl support of medical resesrch is naeded to 2 , 5
S help solve the gocial problems associated with
g disesse, - 5
* | 9. The greateat variety of topics found were those of an :
economic nature. It is woted from Table X that most of the concern |
{3{ is with the amounts of money being spent by tha Federal Government ‘
on science and technology with only occasionsd concur: for the use- q B '
-fulness of the products. There seems to be a recognition that ¥ . l
3 dollars get attention.
3
4 TABLE X
5 .
E Topics of Economic Concexrn in Nswspapsr Articles
}j Classified According to ilnjor Themes
E Topic Frequeccy 3
b ~ SPACE-ECONOMIC 1l
| 1. The federal Aviation Agency paid out $7,000 1

i
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TANLE X (continued)
opic = ’ Frequency T B
4 ; § ‘ : —
in danage suits filed by citizens of (Oklzhoma
City for demsge due tc sonic beooms. ]

“ 2. The supexrsonic space program would cost the 2 §

: | Federal Covermment $1,2 billion, - | 3
| 3. Various issues involve the expenditure of monies 5 4 1
-3 for space projects such as: $140 milifon for the ,1

42 Nimbus Space Projact, $49 million for the OCO 3

% Satellite Program, $180 million fcr previous un- i

b succesaful Ranger probes, and $75 billion to land i

N a man on Mars, ;

b AUTOMATION=CYBERNETICS - ECONOMIC .
* 1. The use of a computer in controlling various in- 2 ‘ )
b dustrial processes has resulted in graater pro- b

o duction, decreased costs, and greater efficiency i

;‘;“t thuy ylelding a highoer financial zain for industry. 1

‘ | |

2, The Public Bealth Service has issued a grant of = 1

B $1.67 million to study the feasibility of using i

: electronic computers to aid in the diagnosis of : .
3 heart problems. o
. SCIENCE-ECONOMIC I
b i

§ 1, The Federal Government has appropriated large 2 . .
2 axounts of money for antipollution measures i

such as $29 millicn for the davelopment of
harmless substitutes for insecticides snd b

i - hesbicides and $200 million for salina water

8 ressarch,

; 2., Project 70 is a $70 million land reclamation 1 i
program financed by the State of Fennsylvania E

to preserve some of ths ''breathing spasce" still
left in the state. :

3. The Federal Governmgnt must appropriate more 1 §

F money for the purchase of national park areas ‘

8 and recreational lends

_ | 4. Water diversion projects have caused scoucwmic i

, hardships in certai) tourist arcas, .
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TABIZ X (continued)
Topiz

The removal of pesticides and insecticides
from public use before adequate substitutes
are devaloped will cause an increase in food
production sosts, thus increasing the gost of
food to the consumer.:

The federal Goverrment appropriated $15 biliion
for scientific research for 196S.

The GOﬂtlgbf federally financed basic science
research prcjects vary in amounts such as $4.8

. tillion for a biotron at the University of

Wisconsin, $7 million for the Antarctic re-
search program, and $46,000 to study the homing
behavior ¢f tae penquin.

The resuvits of scientific research may lead to

greater financial gain for private enterprissz,

Exawple¢s include the increased financisl veturn
to crop growsrs as a result of agriculcural re-
search; financial gains to commercial fishsrmen
as a reault of stroam, lake, and ocean research;
and the creation of new products and industries
resulting in increased employment opportunities.

NUCLEAR ENPRGY-ECONOMIC

The axpundituras of money for civil defensa has
beca sterdily decreasing dus to lack of federal
»upport.

The AEC spends about $3 billion annuslly for
reszearch and davelopment of peaceful uges of
atomic energy. :

The coet of generating electricity by use of &
nuclear reactor is presently higher than using
fossil fuels but this differentizl ic decreasing.

The disposing of nuclesr reactor waste is an ex~
pensive project 12 adequate safe’y is to be
assured,

The AEC has appropriatsd $100 million for a
nuclesr power plant in California, Its main
function will be to supply power to pump wate:
for various irrigation projects.
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TABLE X (continued)

opic y : Frequerey
MEDICINE-ECONOMIC

1., Pedersl support of medical research involves 3
grants of $10 million for leukemia research,
$15 million for the Salk Institute, and §7
million for study of arthritis and rheumatism,
2, The aunual loss in wages due to various discases, 1
~ especially arthritis and rheumatism, is over
$1.5 billion, '
3. Tha redera1 Government has appropriated $10 1
million to support & program designed to educats
the public concerning the problems and dangers
of cigarette smoking, "
4. Nutritional quackery is seen as one of our big- . 1
gest frauds involving the abuse of scientific
knowledge and is a multi-billion dollar business.
Problem III ~ 6, Newspaper Study
7o determine the knowledge in and of science prerequisite to
the reading of the selected articles.
Method of Analysis
1. Prerequisite kncwledge was defined as all scientific or
technical words, phrases, and ideas and all words of general usage
vhich were used in a scientific or technical manner in the selected
articles. Excluded were those terms, phrases, or ideas which were
not directly related to the theme of the article and those that
were related to the theme but were explained or deéined within the
article. The remaining terms, phtaaee; or ideas represented the
minimum prerequisite knowledge in and of science tc reading the
articie,

2, All articles with prérequiaite knowledge were identified
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62.
and classified accordirg to'tha majoxr theme of the article.
| 3. Each item of prereqiisite knowledge was idontified within
¢ach major theme and an explanation or definition was formulated
that was specific to the context of the article.

4+ A clazsification system based upon the traditional dis-
ciplicary lincq of.phynicl. chemistry, etc. was 1mpooe§ upon thé
items of prathuiaitd‘knbwiadge. A tabulation was then made of
the articles within sach theme with prfrcqutlite.knowledgﬁ.

. The rgliabiiity of the technique of 1deaeifi¢acion of the
items of prerequisite knowledgs was tested by having a sample of
approximately 20 per ceﬁt of the articles read by two other in-
dtpiduals compatent in science., The technique was revised until

a éeliabillty of at least 90 per cent was achieved, |

Results

TABLE XI

Number of Articles in Daily and Sunday Newspapers
with Knowledge in and/of Science Prerequisites

o Automation- Nuclear Madi- .
Newspaper . Space  Cybernatics Science Energy cine 7Total
Daily 51 3 59 7 % 216
Sunday 26 3 36 9 37
Total 77 6 95 16 131 325

1. Utilizing the data in Tables III sod XI it is revealed
that 325 or 78 per cent of the 414 articles (daily and Sunday) have
some science knowledge prerequisites. It is also noted that 214 or

76 per cent of tbe daily articles and 11l or 80 per cent of the
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 §§ Sunday acticles heve some science knowledge prerequisites, ;
E; 2. An examination of these data, according to major themes, ?

hii indicated that 31 or 85 per cent bf the 60 Space articles from

jgf the daily papers and 26 Qr 79 per cent of the 33 Space articles | é

a .%f . .fram the Sunday papers had gcience knowledge prerequisites, Of j
| ;i the total of 93 articlel classified Space 77 or 83 per cent had é
;' %; science knowledge. prerequisites. , ‘ | %
;z %: 3. 1In the srticles within the theme Automation-Cybernetics | f
!E §7 . three out of four of the daily articles and the three Sunday i
f %; | § ~articles had science knowledge prerequisites, é
-i éi | 4o Of the 138 articles wity the theme Science 95 or 69 per j
~ .E: cent had acience knowledge prerequisites. These included 59 or %
‘ %? 65 per cent of the daily and 36 or 7i per cent of the Sunday - %
>; S, articles, | E
é; | 5, The thche Nuclear gnergy included 26 articles 16 of which L

? iad science knowledge prnieguiaitea. The 16 included seven of the i

ff gf | ' | t@n_daily.und nine out of the ten Sunday articles, %
} gg | 6, The 156 articﬁeu with the theme Medicine 1nc1uded 131 or i

}; Ef 84 per cent that had acience knowledge prarequiaites. Of the 94

8 %; _'daily articles 82 per cent had science knawledge prerequisiteu é
; which comparei clesely with &e 27 or 90 per cent of the Sunday ﬁé

§f articles requiring .pah Lnoﬁugdsg. "
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TABLE XII (continued}
organg and the

led
the eye. Tha pupil is l:cated in the center

is the transpazoat nembzane on the exterior

face of

pulses pass out and which supervises and coordinates
of the cornea.

Senjto-yringry trect rafers to the sex

The epiis.ais is the outer layer of askixn,

Endocrine glands secrete hormones directly into the
blood stresm.

impulses are transmitted and from whick motor im-
the activity of the entire mervous system.

2,

8, The

i0
11

|

tocatéhndconnttaoundunc

hulun The external part of the ear collect
chu-nlc %zm into the auditory cansl

i
g 3&35!45

38 are protuberances on the anterior
process of the

- portion of tho superior ramus; a slender

13,
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TARLE XIIL

Nurbor of Tiems of Prerequisite Rﬁowladgé Clazsified
by Acadenic Disciplirne and Mejor Theme of the.
Newspaper mticles .

Sadance :

Discipline - Hajor Themcs |

| Autosstion~ - Nuclear Medi= .
Space Cybernstics Science Energy cine Total

Anthropology ” & , 4

istronowy o4 33

Biology 5 R 65

Chemistry 3 | K

Computer Sci.ence 1 14

Engineering | 2

Geology o | 17 27

&teorology o 6 Q 7

Oceanography | | 1 1

Physics 6929 10 178
TOTAL i3 226 % M 802

L AN

¥rom Table XIIXI, which 48 a summary of Teble XIIX, it i3 wztcdi
that there zce 403 items of kncalecge in and of science, prereqi. site
¢o veading the 414 scientifically snd/or technologically orfent i
irtileu. |
1. Space m
The 184 itewr. of prerequisite knowledge for articles wiii.
the thems Space cawe mainly from che discipiines of astronomy and

physics; 94 or 57.1 per cent from astronosy snd 70 or 38 per cent




126,

Lron phynicl. Theu was only a aeattering of items from the other
disciplicies,

2. Automaz.ton and Czbernetien |

B The articles with this theme have only 12 items of
prerequuite knciledge and all came t::om computei.‘ Science,

3. Scienca

| The articles with the thems Science had 226 ftems of
prereguisite knowleég& £rom ‘th"e dideiplines of ﬁﬁlﬁ&ics, biolegy,
astronomy, chemistry, geology, meteuro’iogy,' mth:opnl,ogy, ocegnae
graphy, and computer science in that ord>x of number of itens,
The greatest portion of the itens came from ph?iicc, Diﬂlﬂsy;
asticncay aad chemistry,

be :Ngf:lear Energy

The exticles with the theme Nuclear Enexgy hai. 34 items
of brexeqss:’icite knowledge, 29 of which came frem physice,

5. Hediete ,

The greatest number of ivems of préraquiaite kaowledge
pextained to the articles with the thoms Medicire, The 156
medical a.reiclaac required 346 or 43,1 per cent of the 803 items
of prerequisite knowledge of which 327 weaz'e classified within ¢he
discipline biology. '1133 327 itews prerequisite to the srticles
with the theme Medicine made up 84,7 Per ceut of the 398 items of
blological knowledga found to be prexequisite to the articlias read,
Notice that only ten items were classified as physics avd nine as
chemistry,

6. ZTotal
The total average damand 1= cerms of prerequigite iteme

®




)
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- of knowledge m about two ifima per articie, The grestest Gorand
was placed on knowledgs fron biology vhich hers included 40,6
per cent of the items of pr&eqazlita knowledge.. The second posi~
tion of mortmew! occupled by physics with 22,2 per neut of the
total items of puriquuttc knowladgo. The scademic sres in third
pesition of {»mporune‘twm astxon oy whicl; includes 15,8 per cent

| of the prevequisite items, The remainder of the disciplinary s
aress arve the source of only 12.4 per cent of the iteus of prevequie
| site knovledges. o
When the numbers of items of prerequisite knowledge classilied
sccoxding to article themes as in .Tablo XI1X are compared with the
respective numbers of articles requiring prexequisite knowledge
listed in Tueble XL it is noted that 131 articles classified as
Medicine vequired 336 items or more than 2,6 itens par aarm:lclc.
The ariicies with the themes Space and Science each vequired an
average of 2.4 items per article. Articles with the themes
Autmﬁign-cyboxmtic- and Ruclear Eusrgy averaged 2.2 and 2.1 items
of prerequicite knowledge pﬁr article respectively,
Problem IIT ~ 1, Magasine Study
~ Uo deterning the nunter of articie: that were sclentifically
andfox technologicslly oviented,
t £ is

The selected magatines wera cavefully read and all articles

with 2 sclenatific or technological orientation were ciippad and
filed for further analysis.
Acticles includad in this phase of the study met the same




criteria ss satabilshed for the mmgepcrs; See page 41 amd 42,
There were 92 ;:-tiﬁias with a scientific andjor ‘uchuolosiéll
orisntstion found in the sample of 42 magazine issuce selacted from
the six month gubscriptions to sight popular magasines.
It 14 noted from Table XIV that the mmber of sclentifically
and/or technologically eriented srticles varied from 32 in Reader's
Digeet to two in Nationa'i‘ Geographlc,

" TABLE XIV

Numbexr of Magazine Articles with a Scientifis
ani/or Technological Orientation

—

I, General Intercst Msgazines O - Numbar of Articles
ILife 3
National Geographic 2
Readex? s Digest 32
Radbook 7
Ssturdsy Evening Post 3

Time 22

Total |
II, Womeu's Magaxines
Ladies Home Journsl 3
MeCelits 18
Toial

Total foxr both groups




-
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w-' 2. Husuim Study

'ro deternine thc nature »f the thuu of the scisntificaily.

~ and/or tcchwlogica.ly oriented artirles u!.acud fron the magaxines,

£ veie"

The methed of analysis saploysd vas the seme as that wmployed
in the DeVEpaper analysis, ’ Bee page 42,
".t’ht ~rouping of individual themes of the magazine arcicle;
resulted in ths establichment of five maior themes which best
suomarized the nature of the individua? themel. ‘rheu ﬂ.vo mjar
thenes weze:

1) Spacs

2). Autemation » Cybarnutics .

3) Science

4) Nuclesr Energy

5) Medicine

The articles clissified within erch major themo met the Sae

criteria as those establishad for the newspeper avticles. See page
43 and 44,
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TABLE XV '

Womber of Sciuntifically and/or Tectnologically Oriented
Magaxine Articles Classifisd Accoraing

to Major Thexe
| Mogaxizes . Hajor Thumes
[ - , . Automation~ = Nuclear
| Space Cybernetics fcience Znergy Medicine
General Editorial
Life 1 ¢ o o 2
Hational .v
Geographic 2 0 0 G 0
Reader's Digest 4 9 14
Rudbook 0 1 0 6
Saturday |
Evaning Post 0 1.3 1 0 B
Tioe 3 ] 2 i ]
Sub Total ic & 20 2 K X4
Women's Magaxines
Ladiss Home |
Journal 0 0 i o 4
McCall's 2 ) 20 16
Sub Total 0 ) - 2 20
TOTRI 10 & 23 2 53

AR

AP — A

Bxamiaation of Teble XV reveals that 53 or 57.6 per ceat of
the 92 articles had the mejor theme Medicine, 23 or 21 per zent
had the major theme Scisnce, and that articles with these two
themss sscowmt for $2.§ per cent of s.l the scientifically and/ox
teshuolegisally oriented srticles in “me eijht megasines etudied.
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0f the thres remaining themes Space s:counts for ten or 10,9 per
cent, Antoution-cybamticu sccountx far four or 4,3 per csnt
" and Huclasr Energy for two or 2.2 peT cemt. |

ﬁn 23 srticias sdlected from the Vowen’s Magasine had either
the thame vedicine or the thcﬁ Science. The 20 articles with the
theme Madicine made up 87 per cent of the sclentifically and’or
| ’:oclinblos;muy orientad articles found in %mu‘s sagaziner and
also 37.7 per cent of the 53 such articles found in the eight
magaxine wamples,
Problex IT - 3, Magaxine Study |

To determine the distribucion of articles wher a clessifica-
tion ¢f science and/cr techrology is imposed.
- Mathos of Anglysie

The method of snalyzis was the ssme as that employed for the
newspapers. Ses buc 43S and 46,




TABLE 3VX

Nimber of Msgasine Articles Oriented Towsrd Science,
Tachnology or Both, Classified Accovding or
Major Theme of the .Article

Magazings Automation- Nuciear
Space Cybsrnatics Science Enofsy Medicine
General Bditorisl Magazines -
Sclence . - 0. . 8 1 4
Technology 4 & 7 3 17
Both Scienca
and Tazimoiogy 5 0 5 0 12
Homen's Magarines
Sclence 0 e < 0 1
Technolagy 0 v 1 ¢ 16
Both Science N
—d Techtoiogy O 0 0 0 23
Total
Science 1 o 10 1 5
Technology & & 8 1 33
Both Science | |
and Technology 5 0 '5 ) 0 13 _
Results

Within the 92 msgasine articles selezted 50 or 54 par cenﬁ
wre found to be twchnologically orieutad, 17 or 18 pev went oris
evited towsrd sclence, and 25 or 27 per cent inciuded both science
and tachnology; Relerring to Table XVI it is noted that of the

ten articles with the Space theme ona was oriented toward sci=- g
four toward technology and five included reference to both science
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and techuology. All four of the Autmﬁioa-cybexuetm- articles
wers oriented towsid technology. The 23 articies with Science

themes included ten oriented towsrd science, eight tovard techiology

and five Coward both science and technology. The 7.0 Nuclear Enetgy

ey

articles were equallr distyibutel between sclence znd technology;

e

e N oy il T < R e e

the 53 Medictue rrticles included five orfenved towsrd science, 23
toward technology and 15 toward both science and vechnology.

When the Homen's magaxines sl-ue arc considered it is found

that ths rhree articlas with the major theme Science iuncluded one
acticle oriented toward technology and twe oriented “oward seienca.
Within the 20 articles with the thawe Medicine one is science
orientad, 16 are oriented technologically anc three axe both.
Problem TIT «~ 4. Magazine Siudy

Yo deternmine the numbar of scticles that favolve seionna and/for

R M AV S s v

technalogy thet have one or more social implications,

Method of Analysis

The criteria e cablished ware the #sme as for newspapar

aﬂ:;lcln. See page 45.
Besults

It was founi Lhat 4C or 44.5 per cent of the meguzine articles

R St 5 UGN o NI S i S 5 0. % % o3 T

that contained vefersnce to or discuscion of science and/or tcchno);ogy
4120 involved scme soclal implicxcion, Zxsmination of Table XVII ’/
revesis that five or 12 pax cant of the sciunce orfented articles
included social implicstious, 24 or 59 per cent of the techonlogically

orienced articles included such implications as did 12 or 29 peay

cent of the axticles classifisd as both,
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TABLE XVIx

Mumber of Mogaxine Articles Including Some
Social Implication, Classified Accoring
& Major Theues and Icifance amdlor Technology

s

A

Autowation= " Nuclear Medi-
fpace  Jyberastics Science Energy cine Totel

T~ .t e DRSNS

Science 0 (1]

£t
o

& 5
Tecanology 1 4 4 1 14 2%

Both Sc-ience
and Technology 2 0 4 0 6 12

-
3
z.yi

53
73

TOTAL, 3 4 9 | 24 41

When the data in Table XVII a::et considered ﬁth those in
Table XVI it is noted that only three of the ten articles with the
{_ theme Space included some social implication and that these thres
were clazsified either ay technology or both; the four articles
vith the theme Automation - Cybernetics fncluded social fmpli-
cations; one of the ter Science theme articles classified as sci-

ence, four of the sijht Science theme articles classified as

b v Modmg T

technology, and four of the five Science theme articles classified
as both included social :tmpl:lcatiom; of the two articles with the
thems Nuclear Energy only the one classified as technology contained
% social implication; four of the five Medicine tiieme articles
classified gcienrz, 24 of the 33 Medicine theme articles classi~
fied technology, and 12 of the 15 Medicine theme articles classie
fied both contained social implications,

In sumsary, social implications were found i 39 per eent
of tha Space orfented articles » 10C per cent of the four Auto-

mation-Cybnrnetics articles, 39 per cant of the Science articles

1‘ ¥
. |
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- 30 per cent of the Muclear Energy articles and 45 per cant of
the articles closeified Medizine.
Ercblem III ~ 5. MNegssina Study

To deternine the mature of the socisl implications included
in articles which involive science and/or tcéhmlog}.
lethod of Apslyels

The method of analyszis waa the same as that followed for the
newspapers. Ses page 30,

Basults | |

1. There were 84 statewsnts preparad that identified the
nrcure of social concerns either implied or divectly dtated in the
41 articles containing social implications, ,

2, The 84 statemerts included socisl interrelationships be-
tween socisty and science and/or tachnology, political decisions
or issuas that involved science andfor technc’ogy, and econmfc
relationships that invclved science and/or technology., 1Ths 84
statements were thus classified as either sccisl, political, or
sconomic, |

A statenent of concern was considered to be social when the
discussion involved the direct effect o involvement of science and/or
technology upon individuals or m:oupu in 2 »ociety. Some itoms were
health, leisure, safety, and employment. |

A statesent of concarn was classified as political if :l.t in-
volved & voting judgment, right or responsibility of the citizen |
or his duly elected or appointed representative concerning a sci-
entific or technological problem, |




A statement of concern wes clac ified as aconomic when it
was related to a financial cooi or gain and slso involved a
scientific or technological problem.

TABLE XViIT
Number of Statements Indicating Socisi Implications »

Classified According to Concarn, Najoir Theme
of the Magasine Article; Science, Tachnology or Both,

A

\utomatione Nuclesr Hedi=
Spacp C‘ybomtimk Scisnce ZEnergy cine Total
’ 9

CF 1o ro 1 ]
[ ] Ul ] 3'
CHIREEL R R
& EFLEEREEE R
A 1} o 0i 0 513 2
[ ] [ [ ] [ | [ ]
X P ol : $ak i
~ Technology & 15 3; 0 0 2837 114
Both Science o 31 of ojo i} i 6
nnd!achnology ¢ 5 ] '3
Total _ 52;1
T $orsle -

3. Referring to Table XVIIT it is noted that when the 84 state~-
ments indicating sccial fmplications were classified 40 or 47.5
per cent were social con:erns, 22 or 26,2 per cent were political
concerns, and 22 or 26.2 per cent wsre ezonomic »eoncnm.

4. hrticles classified as tecimology were the source of 53
or 63 per ceat of' the statements of social famplications. These
statements included 24 of social councern vi:u:h the remainder about
equally distributeu hHatwaen the groupings of aconomsic and political
concern, |

5. When the number of | soclal implications is exsmined within
the major theme classifications it is noted that Medicine gccounts
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equally distributed swong Jpace, Automation-Cybermetics amd Science.

6. Comparison of the proportionsl distribution of the mmbar
of items of socisl, political, avi economic concerns vithin ond
among the mejor themss classifications tebulated im Table XVIIZ
shows that Space articles imsluded mece polftieal comcerny than
sy other of the wajor themes; Medioins axtisles Smoluded anre

‘social and econcetc concerns. Whea the data in Tebls IVIII sre
ca-pm\d with the data in Teble XVII it is noted that ¥pace arti-
clas mu& sluost three iteme cf political ooncexn per article
end this is clwoat three times move then is found in any of the
other major M

When the oumber of items of social m«nm pex artich u
sxaminel it is lound that articles with tie thems Medicine are
the source of me item per article, thtion-cybomtm two
per article, Space snd Wuclear Energy each one por article snd
Sclenve one for every two srticles.

7. The items of social coucers included autometion and ame
ployment changes; the increasing domand for technically trained
ssployess; sociological an’ psychologinal affects of changing
working conditions; socisl effcots of new chemicsl and Sulosicul
agents; scientific and technological developments in criwe detecte
ing, in medicine and hsaith, and in weather; ané the population ax-
plosion,

The items of socfal concern and thair frequencies of xppRAL~

&nce are found in Table XIX.




Yopics of Social Concern in muuiu Articles Classifisd
! ’ according to Major Themes

SRACE-S0CTAL

1. Trips to mars at a projected cost of $30,000 1
Per 11a88nger may decome reality in the future.

2. The svpursonic transporct will create & sonie - !
boon, problem for which public tolerance is not
yat known,

3, Zhe supersonic transport will provids faster 1
snd cheaper trausportation,

AETOHALY 0-C XDERUSTICE -$OCTAL

1, Reicarch and its technological offspring need 3

an aver growing army of technicaliy trained men
mi women,

2, Mevusl work is swiftly dissppearing and this 1
docreass has already strended some four million
Mmsricans srd plunged us into an smployment dilumma.

3. 4 minimom of & high school education will be re-  §
euived for 9% per cent of the jobs of Zomorrow,

be Automation in the food sexrvices Las enabled all  §
‘storas, even in remote districts, to offsr a
mquozmnhmwmum

3¢ Wew studise indicate ths: workers in factories 2
and offices with high noise levels carry a bur»
den of resentment s irritation which may lead
to more “sccial couflicts” at hows #nd on the job,

RIECE-30CTIAL

1, Science cin contribute to the alleviation of |
bhunan nisery by finding a wethod of controlliag
the growth of the water hyscinth vhich serves ac
sn ideal Incubator for musguitoes and which Xills
wilélife by wpsetting ths normel environoow':,

2. The development of s tornado warning system would 1
greatly reduce the toll of deaths and injories
caused by auch stoxme,




TABIE XIX (continued)
Topie "’
3. An sfiective poison against rats would help -

to re'isve the human misery caused by discasss
transxitted by rrts,

f. Gers .nd chemical warfare can make war more i
humen: and even "benign’,

3. A British physicist werns that eventually we 1
will tave 2o limit the earth's population to
avoid reaching tha 1imiz to which heat can
be tolarated in a life suppuzting envirvonsent.

1. The posibiliting for the spplication of neutron- 1 | !
activat ion malysis techniques in the field of ‘

crixs Jatection and drug purity control are al-
most sniless,

HEDICIIN-S0CIAL ]
l. DPrug addiction has besn recently accapted se an 1

i1lness .nd doctors feel it cen b. vnderstood and
traeted as such.

2. Sciewce i1 making such continuous, often dramatic, 3
progzess i1 understanding and trecting sterility
that the wrd "hopeless™ cen de all but forgotten
when talkiny sbout barren merciages.

3¢ Research in the medical sciences and in engineer~ ]
Mhumwﬂthmhmllcnemmm,
a8 wll as niwv drugs, that the comfort ond welfsre
of the sick rave been ismscsurably improved.

4. Today's mew methods of disgnoses and trestment ]
have greatly decreased both *he incidence of
dizebling ilinessec and the deati rates within
our populaiion,

R T Tl N VRO Gup ey

ST S SRR N

5. The possiliility is open that mer may ore day con- i
trol heredity and dfroct the future evolution of
the race. - '

> PO S s i

€+ &n fufluencial theologian stated - contraceptive i
pills are "not irtevently evil.”
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TABLE XIX (continuad)
7. The compoetitive pressures of sociaty thet wmake 1
1t difficult for a patient to heed his doctor:
advice of "moderation” are becoming & prodlea
of cemcern,
8. Brth control promises to help the poor rise up 1

fror grimding peverty end despair,
9. hum“mlmhtbmeﬂlmtouy 1

is elmsat m unergeaised oresy quils
of nissellamscus bits and pileces that just don’t
£1i¢ tﬂ.ntlnr.

10. Amiviea's infont mertality rats is unnsssssarily 1
high. Careiess plysician's and ovororomiesd uader-
staffsd hosvitals ame part of the rreblem,

11. Medical recesreh in mental returdstion is far 1
ahead of medical practice and publis asseptance.

12. It hes sot yst been preven thet cholssterel is o 3
thief oulprit in heert disense and the public
should not be "pomisked” into umpreven spacial
diets,

8. The ccnscrme of the political topics generally involved
the Podersl Govermsent ssd included federal support of scientific
reosarch and development; tha nees for peblis understanding and
sprroval of major fednral progrems swch a8 NASA; federal regulation
of the drug and cessmmication imtrhl; federsl programe dealing
with education, medicine, and population comtrol; and problems of
»ld age,

The nature of the political topics mtd.nod in articler in

sach of the major themes {s noted in Table XX,

ey
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TAKLE XX
Yopics of Political Concern im Wegasine Articles
Ciaseified According to Major Themes
o m Ixssency
SHACE-POLIXICAL
1, My ocountries fucluding Russia praised the ]
Unitad States for the successful Remger flight,
2, The development of a competitive swpsrsonic 4
treneport would gain enormeus political pres-
tige for the Mited States.
3. NASA has imdicated spece flight failures by 1
letters and successful flights by numbers.
&, fhe great eutcry over the fixst Ranger faflures 1
: prompted the Neuse subcosmittae to call for
i tighter MAEL soutrol over the Jet Propulsion
, Leboratoxy.
3, Congrsss will have tn decide whether develop- | e

ment of the supersonic trangport will be feder-
ally supported sines the development will involve

"huge" smounts of taxpayer's monsy.

The supersonic transport project is so large 1
thet it will require federal support amd direction.

7. Private airplane industries in the past have re~ 1
caived cousidercble finencial support from the
© govermment for military projacts asd camnot
finemce, aloue, a ccamercial. project as large
88 the devalopment of ths serscaie tramsport.

a .
1. Both governmsat and menagravnt must solve the 1

| ;% prodlem of "structural" vomploymeat csused by
| i nechanisation end automatl:fon.

2. The 1964 Congress har wited more money for educa- 1
tion and retraianing th/m any other congxass in

‘9

ILCYE 5 AW L

; history.

2 3. Govermmnt and industry invest great sums of 1
i motey in resesxch vhich creates more change and

more jo's,
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TADIR XX (comtizued)

4. The Jeileral Commmiestions Commission Yas asked 1
all T.7. snd redio stations to veview their
practiocss of using revarberation snd saphasis
on treble to haighten the mweioy affects of
comaercials,

2CIRCE-POLITICAL

1. Bmotiomel opposition to the uge of gore and 1
warfare hes Prevented ous government
from ewplofiting the enormuuse offensive op-
portuniting of this type of werfers.

2. The Paderal Aviation Agency is conducting tesis 1
4 ouuuicbouvtﬁtlnhono!hahgﬁmmd

: donvincing arguments against the ever incrossing
csnplaints of private citissns.

3. mutbdoofnrfmuhhdwclopudwh 1
vith mesmoth federal expenditires of noney for
scientific resessrch sé development,

INCLEAR-POLITICAL
None

1. Zoctors are urging that drug addicts nesd medical 1
i caxe, not jail sentences,

2. The lengthened iife span and its effect upon tha 2
naeber of citisens resching old age has forced
the governmment to consider offering finawcial
support or nwrsing fecilities to senior citiszens.

3. lvmcttyndomtymulmtmm 1
hoqaulmme,nmudmm
nf smergency care, and the benefits of a statecride
asbhulence liceneing lew cevering both asbulance

K e e e e

PEp—
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4. Polise sgemnies, sspooially the Poderel Buresu of 1
Narcoties, have threatenséd emd intimidated doctors
Preventiag them from supporting clinical research
with drug adéicts.

3. mrmmumuchummmmm 1
f1.m oenducting research into drug addiction,

©
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TABLE XX (coutinued)

Topis Yrequarcy

8, Possible future govermmemtal regulation of : |
patent rights threatens to ‘deter drug com-
peniss frox performing sdequate research work,

3. Topics of ecencmic eomcersn sush as the high cost of ve-
search and development, the economic Fmportance of retraining
workers as nevw jobs sppear, the relationship of profit to research,
ths savings that citivens derive from new wcientific and technologi~
cal develop=amtse, and the cost of and savings from new Zsvelopments
ave listed in Table XXI,

TABLE XXI

Topics of Economic Concern in Magesine Articles
Classified Acoording to Major Themes

Jople ‘ﬂ ¥requengy
SEACE-TCOUOMIC

l. Yhe United States must build o competitive super~ 1
scaic transport or lose the world sarket in
transport sirplanes.

Z, The six Ranger failurss cosc 260 millioc dollavs; 1
an amount that no private iulustiy could abesorb.

Y AT  LONLYBERNETICS ~ AR

X.J‘x_! A

1, Labor vmicas, research laboratories, and indupe 1
tries are satring aside money for the advanced

training of personnel.

2, Technological developsants of new enexgy sources 1
are partly to blame for the losses incurced by
the coal industry sier the second World War,

3. To meel Saadetition the cosl industry is mecheniz- 1
 ing and sutowsting,

4. More men-houxs of production plus breakthxoughs 1
in sciance and techuology have mors than quad-
rupled our productive cutput within & nslf-century.
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YABLE XXI (continued)
Torte Erequancy

3. Money spent on research and developmenr haz 1

multiplied 35-fold since 1941,
6. Mamufacturers sre spanding millions of dole 1

lars searching out mesns of reducing noire

levels in work avess.
1. The devolopment of s deep ses resssrch craft 1

mey hold interesting possibilities for ship
selvaging operations and deep ses ofl dril-
ling and mining operations.

2» Scientists are angaged in finding scunomical 1
ways of eliminating or controlling the dustruce
tive growth of the hysacinth, s water plant,
Mmmuthuwmtrytmgforw
eign area, :

3. Scientists are working to davelop an advance |
cornedo werning system that will ensble come
w.itiss to prepare for the storm and reduce

damage caused by it,

4. The risk in transporting food stuffs over long 1
distances has been decreased through the use of
nitrogen vefrigerants.

3o The developmeut of g new rat polson promises to 1
provide an inexpensive answer to tha oconomic
burden of crop losses due to rat infestation,

6. The price tag for the cowplated Verrazano-Narrvows 1
bridge /s a staggering 325 million doliars,

MCLEAR-JCONONC

1. If proper medical trearment ware mede aveilsble ¥
to drug addicts hundreds of m{ilions of dollars
waslid In criwe and smuggling could be saved each
Yyaur.

2. Early detection and prevention of crippling 1
strokes could xeducs the numbar of fanilies
that are heavily dependent on the state.




TABLE XXI (continued)

Jopice

Tha best of medical care is now available for a
gveat majority of the peopils regardless of theiy
eccnomic situaiion,

A proper oral contiaceptive program couid puvae
taxpaysrs hundreds of thousands of dollars by
reduciny the burden of welfure PTOgTIMS,
Whenever improvement o medical facilities is
suggested the shortage of aoney as well as mza-
pover is confronted,

The rasearch costs of experimentiag vich and
tasting new drugs 2rs high,

Xarly reports of a possible Juk between
cholesterci and heart disease spurred the

@arksting of meny special fuod products by
enierprising businessmen,

Probles IIf - 6. ‘fagaxive Stuly s
To Aetermine tha knowlodge in anc ofv science prerequisite to
ths reading of the seiectsd articles.
Hathos of Anslysis .
The method of analysis was the same az that eployed for the
newspapera. See pages 01 and 62,

Results

CABLE XXIX

Mumber of Articles in Magaxines with Rnowledge
in and of Science Prerequisites

Automation- Nucleay Medi-
Spaca  Crberostics Science ZInergy cin: Totsl

i - el - S TSR YN,

Watber of articles
T quiving
prvrequisite

ke wledge

R
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Cowparing the data from Tsble XXII with those from Table XV
it 12 noted that 58 or 63 per cent of the 92 articles had some pre-
requisite inowledge. This includes six of ten or 60 per cenmt faf}
the Spoce articles; one of four or 25 per cent of the Autmeion?
Cybsrnetics articles, 15 of 23 or 65 per cent of the Schnce m!.«
cles, all of the Nuclear Energy articles and 3% of 53 or 64 per |
cent of the articles with the theme Medicine, |
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U A susmery of these data sppears ia Teble IXIV where the fre-
Mdmotu;imwhcmuwm
to major thems and socording to the traditional disciplines of
science and technology:

1) Anthropology

2) Astromomy

3) DB»ielogy

4) Chemistry

3) Computer 3cience

6) Euginearing

7) Geology

8) Mateorology

9) Oceanography
10) Physics

M . 1 i A A s Ny S W R "

TABLE XXIV
¥umbar of Items of Prerequisite Knowledge Classified by

Acedemic Discipline and by Major Thems of
the Megasing Article

A e

Automations T Wuclear Medi-
Space Cybermotics Science Energy cine 'Ionl

Anthropology 0
A._tromouy 2 2 &
Biology 2 34 154 1%
Chamistry 2 3 6 11
Computer Scisnce 1 i
1

Geology 1 1
Mateerology 0
Oceanography 3 1
Boelsp 43 23 2 %

TOTALS 22 1 53 5 162 243
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Thexe ave 243 (Table XXIV) items of knowledge in and of scisace
prarequisite to zeading the 952 lcientiﬂcally andio:- technologi~ |
cally orisnted articles found in a rample of popular megazinas, °

The items of preraquisite knowlelge for the ten arcicles
with the thems Spuce =ame mainly from physics (15 of 22 items) with
the remaining lsolated items from astronoay, biology, chemistry,
and engineering. | |

Automgticn-Cybernetics
The four articlex with this theme had only ons item of pre-

! requisite knowledge and this camec from the omputer sciences.
: Science

The 23 articles with the theme Science required 53 items of
p! ‘squisite knouwledge from the disciplines of biology, physics,
shemistry, astronomy, geology, and weanogtaphy in that order;
the greatest number came from biclogy (34 of 53) followed by
physice (12 of 53).

Nuclea:. .nergy

The tuwo a:gticle: within the theme Nuclear ¥nergy had five

items of prerequisite knowledge all of which came from physics,
Madicine
Tha 353 articles with the theme Medicinc had 162 items of pre-
requirite knowledge, 154 of which were from che discipline biology.
Althcugh the Hed*~«l articles make up 55.7 ner cent of the total
number of articles they required 66.7 per cent of the itoms gf"

AR

prerequisite knowledge a:l 81 per cent of the items of prarequisite
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knowledgs were from the biologicsl discipiines, The:s ware only
six chemistry and two physice itews of prevequisite knowliedge found
hers, |

Zossl | o

The avercye demand in terss of um of prerequisite knowledge
per sxticle s 2.5, The greatest duand iz placed »m biological
knowledge which makas up 78.2 per cent >f the itoms followed by
physics which gmn up 14 per cent of the totel, The number of
items of prexsquisite Medgo pér article ranges frca 3.1 for
Wedicive to 2.5 for Nuclear Energy to 2,3 for Science to 2.2 for
Space to .25 for Automation = Cybernatice

- per ine Stud

The sample of 157 daily and 57 Sunday issues of 22 capitol
city newepapers included a. total of'_ 414 scientifically a_nd/ar
techuologically oriented articles. The smwple of six monthly
ivsuver of sight national 'mgu_:i.nec yielded 22 scientifically snd/or
technologically oriented articies. Within the limits of varia-
bility reported in these studies it cen be concluled that both
the newspapsrs and megazines curried approximstely 2 articles per
issus which were oriented towsrd scisuce and/or technnlogy.

In axsmining the mafor themes of the articles Lt wes Zousd
that the major portion were concernsd with Medicine. Yor the ,
newepapers, A2 per cent o2-a1l ch_c srticles were classified Medicine
vhile 57,5 per cent of the magazine articles weie so clu@ificdo
In both studies the 'sujom theme Science was second in frequency

of appessrance sccounting for 33 per cent of the navepaper articles
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and 21 per cent of the megaxine articles. The percantage of Specs
orientad arciclss sppearing in the nevepspers accounted for 22.5
per cant of the total which is more than twica the psrcentage of
the Space oriented msgazins articles.

It is obviouc that of all the areas of science and technology,

medically orfiented subjects receive the grsatest coverage. Suck

topics account for more than one-haif of tha magazine articles and
alwost two=fifihs of tha newspaper articies,

When the classificetion science, technollogy or both was ime

posed upon the newspaper articles it was found thgc 76 per cent

were classified techuology, 17 par cent science, and eight per
cent both scienca and tachmology. Articles ccacerned with science
exclusive of techaology werc found only within the major theme

~ Seience where ona-half wers oriented toward science alov..a;

A similar but less pronouscad swphasis on technology alss
existad in the magszina articles where wora than one~half of the

articles weze based on technology, 27 per cent combined science
and techaology, and 18 per cent wers devoted o, sciznce,

Clearly, the major ssphasis in scisatfiic and/or technologically
oriented srticles in newspapers and negasines im on ntuixology and
technological applications ov implications of science. Less than
one-£ifth of the nawspaper and megasine articles discussed sci-

~ ence ai un activity separate from techuology.

0f ibe 414 newspaper articles incliuded in this study, 100
o less than one-fourth 'couumd social fsplications of scisnce

or techuology {or citizens or their elected officiels, The pro-
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portions of articles containing sociel isplications remained about
one out of four in the daily as well as the Sundsy editions. Social
i-plicucm were more frequent in the magezine articles occuring
in &4 of the 92 articles, :
When ths nsture of. the social implications in the newepapers
vas describad by one or mors statoments and these statements were
classified as science, tachnology, or boel!, it vas found that the
Socizi implications of science were infrequestly discussed, wheress
the social implications of technology were frequently discussed and | )
acgouud for more than 86 per cent of the statementa,
When the nature of the social implications contained fn the
magazine articles was axamined it was found that mora than one-
half of the descriptive statements were related to social fmpli-
cations of technology, and omly about :i; per cent emphasized the
social ~slication of science.
A comparison of the proportional distribution of the mwber
of items of socizl, political and economic concera within and
anong the mejor theme classifications revealsd that politisal
concexns wire emphusized in Space articles, scoial concerne in the
articles classified Medicine and economic concerns in the articles
classified Science, | ,
Knowledge 1z aud of science prersquisite to reading the avti-
cles aversged about 2 items par artich for tha newspapers and
2,6 igeu per article for the magesines, The greatest demand for
prevequisite knowledge occurred in articles clgusiﬂcd Midicine
and the greatest proportion of items of preraquisite knowledge wers
!m{u the biological sciences. In terms of tumbers of itese of pre-

requisite knowledgs the disciplines of physics and astronomy ranked
second and third respcctively.
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Listing of Newspopers

Arkansas Gasette (tittle Rock, .mm.;.)
Sscrsmento Bee (Sacramento, Californis)

. Deuver Post (Denver, Colorado)

Honolulu Star Sulletiia (Honoiulu, Hawaii)
Indievapolis Ster (Indisnspolis, Indians)
State Journal (Frankfort, Kentucky)

Evening Capital (Annapolis, Maryland)

Record Americsn (Boston, Massachusetts)
Jefferson City Fosz Tribune (Jefferson City, Missouri)
Evening Times (Trenton, Nex Jersey)

New Mexican (Sante Fe, New Mexico)

Tinea Uni.pn (Albany, New York)

Bismark Tribune (Bismark, MNorth Dakotas)
Colimbus BEvening Dispatch {Columbus, Ohio)
Daily Oklshoman (Okleghoma City, Oklshoma)
Oregon Statesman (Salem, Oregon)

Evening News (Harvisburg, Pennsylvania)
Providence Bulletin (Providence, Rhode Island)
Noshville Tennessean (Nashville, Tennessas)
"Richmond Times Dispatch (Richmond, vVirginia)
Charleston Gaxette {(Charleston, West Virginia)
Wisconsin State Journal (Madison, Wisconzix)
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APPENDIX D

tisting of Magazines
With 1964 Circulation Pigurss

poeLel antey {2 Cicculation®
Life (Weekly) 7,156,487

Nationsl Geographic 3,497,354
Resders Digaat | 14,523,1&2‘
Red Book . 3,699,457
Saturdsy Evening Pest - 64,589,050
Time {domestic spd foreigu) 3,628,224
Womens Caneral fnisrast Megeeines

Lediaz fiowe ournal 6,677,673
McCrlls 8,220,798

*Eused on siveulstion Ligures published by N. we Ayég' and Sons |
Directory of Newspapar ard Ysvicdicals, 1564 ed.
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